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To  my  Learned  Friend 

Mr.  JOHN  EAM.ES 

Fellow  of  the  Royal  S o c  iety. 

Dear  SIR, 

IT  would  be  mere  trifling  to  fay  any¬ 
thing  to  you  of  the  Excellency  and 
great  Advantage  of  thofe  Sciences , 
whofe  firft  Rudiments  I  have  here  drawn 
up.  Your  large  Acquaintance  with  thefe 
Matters  hath  given  you  a  juft  Relifh 
of  the  Pleafure  of  them,  and  well  in¬ 
formed  you  of  their  folid  Ufe.  But,, 
oerhaps,  it  is  neceflary  to  excufe  my 
;  elf  to  the  World,  if  I  publifh  fome  of 
the  Fruits  of  my  former  Studies  on  fuch 
Subjects  as  thefe.  I  would  therefore 
willingly  have  the  unlearned  Part  of 
Mankind  appriz'd  of  the  Neceflity  and 
general  Ufe  of  this  fort  of  Learning; 
and  that  not  only  to  Civil,  but  to  Sa¬ 
cred  Purpofes. 
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If  you.  Sir,  would  pleafe  to  take 
upon  you  this  Service,  you  would 
make  it  appear  with  rich  Advantage 
how  far  the  Knowledge  of  things  Hu¬ 
man  and  Divine  is  influenced  and  im¬ 
proved  by  thefe  Studies. 

You  can  tell  the  World,  that  ’tis 
the  Knowledge  of  this  Globe  of  Earth 
on  which  we  tread,  and  of  thofe  Hea¬ 
venly  Bodies  which  feem  to  roll  around 
us,  that  hath  been  wrought  up  into 
thefe  two  kindred  Sciences,  Geography 
and  Afironomy.  And  there  is  not  a 
Son  or  Daughter  of  Adam  but  has 
fome  Concern  in  both  of  them,  tho’  they 
may  not  know  it  in  a  learned  Way. 

This  Earth  is  given  us  for  an  Habi¬ 
tation:  Tis  the  Place  of  prelent  Re¬ 
sidence  for  all  our  Fellow-Mortals: 
Nor  is  it  poffible  that  there  flhoulchbe 
any  Commerce  maintain’d  with  thofe 
who  dwell  at  a  Diftance,  without  fome 
Acquaintance  with  the  different  Traits 
of  Land,  and  the  Rivers  or  Seas  that 
divide  the  Regions  of  the  Earth. 


The  Heavenly  Bodies ,  which  are 
high  over  our  Heads,  meafure  out  our 
Days  and  Years,  our  Life  and  Timey 
by  their  various  Revolutions,  Now 
Life  and  Time  are  fome  of  the  deareft 
things  we  have,  and  tis  of  important 
Concern  to  diftinguifli  the  Hours  as  they 
pafs  away,  that  proper  Seafons  may  be 
chofen  and  adapted  for  every  Bufinefs. 

You  know.  Sir,  that  thofe  necel- 
fary  and  ufeful  Inftruments,  Clocks^ 
Watches  and  Dials ,  owe  their  Origin 
to  the  Oblervations  of  the  Heavens: 
The  Computation  of  Months  and 
Tears  had  been  for  ever  impracticable 
without  fome  careful  Notice  of  the 
various  Situations  and  Appearances  of 
thole  fhining  Worlds  above  us, 

I  fhall  be  told,  perhaps,  that  thefe 
are  not  my  fpecial  Province.  Tis  the 
Knowledge  of  God,  the  Advancement 
of  Religion,  and  Converfe  with  the 
Scriptures  are  the  peculiar  Studies  which 
Providence  has  afiigned  me.  1  know 
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it  and  I  adore  the  Divine  Favour.  But 
I  am  free  and  zealous  to  declare,  that 
without  commencing  fome  Acquain¬ 
tance  with  thefe  Mathematical  Sciences, 
I  could  never  arrive  at  fo  clear  a  Con¬ 
ception  of  many  things  delivered  in 
the  Scriptures •>  nor  could  I  raife  my 
Ideas  of  God  the  Creator  to  fo  high  a 
Pitch:  And  I  am  well  allured  that 
many  of  the  facred  Function  will  join 
with  me  and  fupport  this  Aflertion 
from  their  own  Experience. 

if  we  look  down  to  the  Earth ,  ’tis  the 
Theatre  on  which  all  the  grand  Af¬ 
fairs  recorded  in  the  Bible  have  been 
tranfadled.  How  is  it  poffiblc  that  we 
fhould  trace  the  Wandrings  of  Abra¬ 
ham  that  great  Patriarch,  and  the  va¬ 
rious  Toils  and  Travels  o i  Jacob,  and 
the  Seed  of  Ifrael  in  fucceffive  Ages, 
without  fome  Geographical  Knowledge 
of  thofe  Countries  ?  How  can  our  Me¬ 
ditations  follow  the  Blejfed  Apofiles  in 
their  laborious  Journies  thro’  Europe 
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and  Aft  a,  their  Voyages,  their  Perils, 
their  Shipwracks,  and  the  Fatigues  they 
endured  for  the  fake  of  the  Gofpel,- 
unlefs  we  are  inftrudted  by  Maps  and 
Tables ,  wherein  thofe  Regions  are  co¬ 
pied  out  in  a  narrow  Compafs,  and  ex* 
hibited  in  one  View  to  the  Eye? 

If  we  look  upward  with  David  to 
the  Worlds  above  us,  we  confider  the 
Heavens  as  the  ID ork  of  the  Finger  of 
God \  and  the  Moon  and  the  Stars  which 
he  hath  ordained.  What  amazing 
Glories  difcover  themfelves  to  our 
Sight?  What  Wonders  ofWifdomare 
feen  in  the  exadt  Regularity  of  their 
Revolutions  ?  Nor  was  there  ever  any 
thing  that  has  contributed  to  enlarge 
my  Apprehenlions  of  the  immenfe 
Power  of  God,  the  Magnificence  of 
his  Creation,  and  his  own  tranfcen- 
dent  Grandeur,  fo  much  as  that  little 
Portion  of  Ajlronomy  which  I  have 
been  able  to  attain.  And  I  would 
not  only  recommend  it  to  young  Stu* 
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dents  for  the  fame  Purpofes,  but  I 
would  perluade  all  Mankind  (if  it  were 
poffible)  to  gain  fome  Degrees  of  Ac¬ 
quaintance  with  the  Vaftnels,  the  Dis¬ 
tances,  and  the  Motions  of  the  Pla¬ 
netary  Worlds  on  the  fame  Account. 
It  gives  an  unknown  Enlargement  to 
the  Underilanding  and  affords  a  divine 
Entertainment  to  the  Soul  and  its  better 
Powers.  With  what  Pleafure  and  rich 
Profit  would  Men  furvey  thofe  afto- 
nifhing  Spaces  in  which  the  Planets  re¬ 
volve,  the  Hugenefs  of  their  Bulk,  and 
the  altnoft  incredible  Swiftnefs  of  their 
Motions ?  And  yet  all  thefe  governed 
and  adjufted  by  fuch  unerring  Rules, 
that  they  never  miftake  their  Way, 
nor  lofe  a  Minute  of  their  Time,  nor 
change  their  appointed  Circuits  in  le- 
veral  thonfands  of  Years!  When  we 
mule  on  thefe  things  we  may  lofe  our- 
Selves  in  holy  W  onder,  and  cry  out 
with  the  Pialmift,  Lord,  what  is  Man 
that  thou  art  mindful  of  him,  and  the 
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Son  of  Man  that  thou  Jhouldft  vifit  him  ? 

Twas  chiefly  in  the  younger  Part 
of  my  Life  indeed  that  thefe  Studies 
were  my  Entertainment ;  and  being 
defired  both  at  that  time,  as  well  as 
fince,  to  lead  others  into  the  Know¬ 
ledge  of  the  firft  Principles  of  Geogra¬ 
phy  and  Aflronomy,  I  round  no  Trea- 
tife  on  thofe  Subjects  written  in  lo  very 
plain  and  fo  comprehenfive  a  manner 
as  to  anlwer  my  Willies:  Upon  this 
Account  I  drew  up  the  following  Pa¬ 
pers,  and  fet  every  thing  in  that  Light 
in  which  it  appeared  molt  obvious  and 
eafy  to  me. 

I  have  joined  the  general  Part  of 
thefe  two  Sciences  together :  What  be¬ 
longs  particularly  to  each  of  them  is 
caff  into  diftind:  Sections.  And  I  wifli. 
Sir,  you  would  prefentthe  World  with 
the  Special  Part  of  Aflronomy  drawn 
up  for  the  Ule  of  Learners  in  the  moll 
plain  and  eafy  Method  to  render  this 
Work  more  complete. 

Moft 
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Moll  of  the  Authors,  which  I  per¬ 
il  fed  in  thole  Days  when  I  wrote  many 
Parts  of  this  Book,  were  of  elder  Date : 
And  therefore  the  Calculations  and 
Numbers  which  I  borrow’d  from  their 
Afironomtcal  Tables  cannot  be  fo  ex- 
a  <51  as  thofe  with  which  fome  later 
Writers  have  furnifh’d  us :  For  this  Rea- 
fon  the  Account  of  the  Suns  Place  in 
theEcliptick,  the  Decimation  and  Right 
Afcenfion  of  the  Sun  and  the  Stars  in 
iome  Parts  of  the  Book,  efpecially  in 
the  Solution  of  fome  of  the  Problems 
in  the  20th  Section,  will  need  a 
little  Correction;  tho’  1  hope  the 
Theorems  will  appear  true  in  the  Spe¬ 
culation,  and  the  Problems  fo  regular 
and  fuccefsful  in  the  Practice  as  is  fuf- 
ficient  for  a  Learner.  However,  to 
apply  fome  Remedy  to  this  Inconve¬ 
nience,  there  are  added  at  the  End  of 
the  Book  fome  later  Tables,  which  are 
formed  according  to  the  celebrated 
Mr.  Flamjled' s  O.bfervations, 
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I  have  exhibited  near  forty  Pro¬ 
blems  to  be  pradtifed  on  the  Giobe,  and 
thirty  five  more  of  various  kinds  to 
be  performed  by  manual  Operation 
with  the  Aid  of  fome  Geometric alVtzc- 
tices.  Thefe  were  very  fenfible  Al¬ 
lurements  to  my  younger  Enquiries 
into  thele  Subjects,  and  I  hope  they 
may  attain  the  fame  Effedt  upon  fome 
of  my  Readers. 

It  was  my  Opinion  that  it  would  be 
a  very  delightful  Way  of  learning  the 
Doctrine  and  Ufes  of  the  Sphere ,  to 
have  them  explain’d  by  a  variety  of 
Figures  or  Diagrams  •>  this  is  certainly 
much  wanting  in  moll  Authors  that  I 
have  perufed.  I  have  therefore  drawn 
thirty  Figures  with  my  own  Hand,  in 
order  to  render  the  Delcription  of  eve¬ 
ry  thing  more  intelligible. 

I  have  endeavoured  to  entertain 
younger  Minds  and  entice  them  to  thefe 
Studies,  by  all  thole  eafy  and  agreeable 
Operations  relating  both  to  the  Earth 
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and  the  Heavens ,  which  probably  may 
tempt  them  on  to  the  higher  Specula¬ 
tions  of  the  great  Sir  Ifaac  Newton 
and  his  Followers  on  this  Subject, 

\  et  there  fhould  be  a  due  Limit  fet 
to  thefe  Inquiries  too,  according  to  the 
different  Employments  of  Life  to  which 
we  are  called:  For  it  is  poffible  a  Ge¬ 
nius  of  adtive  Curiofity  may  wafte  too 
many  Hours  in  the  more  abftrufe  Parts 
of  thefe  Subjects,  which  God  and  his 
Country  demand  to  be  apply  cl  to  the 
Studies  of  the  Law,  Phyfick  or  Divi¬ 
nity,  to  Merchandize  or  Mechanical 
Operations. 

If  I  had  followed  the  Conduct  of 

mere  Inclination,  perhaps  I  fhould 
have  laid  out  more  of  my  ferene  Hours 
in  Speculations  which  are  fo  alluring: 
And  then  indeed  I  might  have  per¬ 
formed  what  I  have  here  attempted  in 
a  manner  more  aniwerable  to  my  De¬ 
sign,  and  left  lefs  for  the  Criticks  to 
cenfure,  and  my  Friends  to  forgive. 
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But  fuch  as  it  is,  I  put  it  intirely,  Sir, 
into  your  Hands  to  review  and  alter 
whatfoever  you  pleafe,  and  make  it 
anfwerable  to  that  Idea  which  I  have 
formed  of  your  Skill.  Then  if  you 
fhall  think  fit  to  prefent  it  to  the  World, 
I  perfuade  my  felf  I  fhall  not  be  utter- 
ly  difappointed  in  the  Views  I  had  in 
putting  thefe  Papers  together,  many 
of  which  have  lien  by  me  in  Silence 
above  twenty  Years. 

Farewel,  Dear  Sir,  and  forgive  the 
Trouble  that  you  have  partly  devolv’d 
on  your  felf  by  the  too  favourable  O 
pinion  you  have  conceived  both  of 
thefe  Sheets  and  of  the  Writer  of  them, 
who  takes  a  Pleafure  to  tell  the  World 
that  he  is  with  great  Sincerity, 

SIR, 


Tour  mofi  obedient  Servant, 


Theobalds  in 
Hartfordfhire, 
June  1 1725. 


I.  Watts. 


TO 


TO  THE 


REA  D  E  R. 

I  THINK  my  felf  obligdy  in 
Jufiice  to  the  ingenious  Author  as 
well  as  the  Publicity  to  abjure 
them  that  the  Alterations  /  have  ven- 
tur  d  to  make  rn  the  Revifal  of  this 
Work  are  but  few  and  fmall.  Toe 
fame  P  erfpicuity  of  Thought  and  Rafe 
of  Rxprejfion  which  difiinguijh  his 
other  W irks  running  through  the  whole 
of  this ,  I  don't  queflion  but  the  World 
will  meet  with  equal  Pleafure  and 
SatisfaBion  in  the  Perufal. 
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PRINCIPLES 
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Geography  and  Aftronomy. 


SECT.  I.. 

Of  the  Spheres  or  Globes  of  the  Heaven 

and  Earth , 

THERE  is  nothing  gives  us  a  more 
eafy  or  fpeedy  Acquaintance  with 
the  Earth  and  the  vifible  Heavens 
than  the  Reprefentation  of  them 
©n  a  Globe  or  Sphere  5  becaufe  hereby  we 
have  the  mod  natural  Image  of  them  fet  be¬ 
fore  our  Eyes. 

The  Terreftrial  Globe  reprefents  the  Earth 
with  its  feveral  Lands,  Seas,  Rivers,  Iflands* 
&c\  The  Geleftial  Sphere  or  Globe  reprefents 
the  Heavens  and  Stars. 

Several  Points  and  Circles  are  either  mark¬ 
ed  or  deferibed  on  thefe  Spheres  or  Globes ; 
©r  are  reprefented  by  the  Brafs  and  Wooden 
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Work  about  them,  to  exhibit  the  Places 
and  the  Motions  of  the  Sun,  Moon  or  Stars, 
the  Situation  of  the  feveral  Parts  of  the 
Earth,  together  with  the  Relation  that  bear 
all  thefe  to  each  other* 

The  Earthly  Globe ,  with  the  Lines  and 
Signs  and  Points  that  are  ufually  marked 
upon  it,  is  fufficient  to  inform  the  Reader 
of  almoft  every  thing  that  I  fhall  mention 
here,  even  with  Regard  to  the  Heavens ,  the 
Sun  and  the  Planets  ;  unlefs  he  has  a  Mind 
to  be  particularly  acquainted  with  the  fixed 
Stars ,  and  the  feveral  Ufes  of  them  5  then 
indeed  a  Celeftial  Globe  is  moft  convenient 
to  be  added  to  it. 

Note  ift,  Half  the  Globe  is  called  a  He - 
mi fp here ;  and  thus  the  whole  Globe  or 
Sphere  of  the  Heavens  or  of  the  Earth  may 
be  reprefented  on  a  Flat  or  Plane  in  two 
HemifiphereSj  as  in  the  common  Maps  of 
the  Earth,  or  in  Draughts  or  Deficriptions 
of  the  Heavens  and  Star s. 

Becaufe  Globes  are  not  always  at  Hand, 
the  feveral  Points  and  Circles  together  with 
their  Properties  fhall  be  fo  defcribed  in  this 
Difcourfe,  as  to  lead  the  Reader  into  feme 
general  and  impeded  Knowledge  of  thefe 
Things  by  a  Map  of  the  World  (which  is 
nothing  elfe  but  a  Reprefentation  of  the 
Globe  of  Earth  and  Waters  on  two  Elat  or 
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¥lain  Surfaces  b)  o t  at  leaft  I  fhall  fo  ex¬ 
pire  fs  thefe  Matters  that  a  Map  will  aflift 
him  to  keep  them  in  Remembrance  if  he 
has  been  firft  a  little  acquainted  with  the 
Globe  itfelf. 

Note  2d,  Though  the  latefl  and  belt  As¬ 
tronomers  have  found  that  the  Sun  is 
fixt  in  or  near  the  Centre  of  our  World, 
and  that  the  Earth  moves  round  its  own 
Axis  once  in  twenty  four  Hours  with  a  Cir¬ 
cular  Motion ,  and  round  the  Sun  once  in 
a  Year  with  a  Erogrejfive  Motion  ?  yet  to 
make  thefe  things  more  eafy  and  intelligible 
to  thofe  that  are  unskilful,  we  fhall  here 
fuppofe  the  Sun  to  move  round  the  Earth 
both  with  a  daily  and  yearly  Motion,  as  it 
appears  to  our  Senfes ;  {viz.)  daily  going 
round  the  Earth,  and  yet  every  Day  chan¬ 
ging  its  Place  a  little  in  the  Heavens,  till 
in  a  Year’s  Time  it  returns  to  the  fame  Place 
again, 

SECT.  IL 
Of  the  Greater  Circles, 

T"1  H  E  Great  Circles  are  fuch  as  divide 
the  Globe  into  two  equal  Parts,  and 
are  thefe  four,  {viz.)  the  Horizon ,  the  Me- 
ridiany  the  Equator ,  and  the  Ecliptick . 

I.  The  Horizon  is  a  broad  flat  Circle,  or 
the  Wooden  Frame  in  which  the  Globe 
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ftands.  Its  upper  Edge  divides  the  Globe  into 
the  upper  and  lower  Halves  or  Hemifpheres , 
and  reprefents  the  Line  or  Circle  that  divides 
between  the  upper  and  the  lower  Parts  of 
the  Earth  and  Heavens.  This  Circle  deter¬ 
mines  the  Rifing  or  Setting  of  Sun  or  Stars, 
and  diftinguifhes  Hay  and  Night . 

When  the  Sun  is  in  the  Eatt  Part  of  the 
Horizon ,  'tis  Rifing:  When  in  the  Weft 
Part,  5tis  Setting .  When  ftis  above  the  Ho¬ 
rizon,  ftis  Hay :  When  below,  Yis  Night. 

Yet  till  the  Sun  be  18  Decrees  below  the 
Horizon  it  is  ufually  called  Twi- light 5  be- 
caufe  the  Sun-Beams  {hooting  upward  are 
refleded  down  to  us  by  the  Atmofphere  af¬ 
ter  Sun-fet  or  before  Sun-rite.  And  Tis 
upon  this  Account  that  in  our  Horizon  at 
London  there  is  no  perfed  Night  in  the 
very  middle  of  Summer  for  two  Months 
together,  becaufe  the  Sun  is  not  1 8  Degrees 
below  the  Horizon. 

The  Horizon  is  diftinguifhed  into  the 
Senfible  and  the  Rational .  See  Fig.  1. 

The  Senfible  Horizon  fuppofes  the  Speda- 
tor  placed  on  s  the  Surface  of  the  Earth  or 
Water,  and  it  reaches  as  far  as  the  Eye  can 
fee.  But  the  Rational  or  True  Florizon 
fuppofes  the  Spedator  placed  in  the  Cen¬ 
tre  of  the  Earth  c ,  and  thus  divides  the 
Globes  both  of  the  Heavens  and  the  Earth 
into  Halves* 


Sup- 
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Suppofe  in  Figure  i.  the  Circle  sdpe  is 
the  Earth,  uhhnrg  the  Heavens,  bsg  the 
Line  making  the  Senfible  Horizon,  h  r  the 
Rational  Horizon. 

The  Senfible  Horizon  on  the  Earth  or 
Sea  includes  a  so,  and  it  reaches  but  a  very 
few  Miles  5  for  if  a  Man  of  fix  Foot  high 
flood  upon  a  large  Plain  or  the  Surface  of 
the  Water  at  s,  he  could  not  fee  further, 
than  three  Miles  round. 

Thus  it  appears  that  the  Senfible  Horizon 
on  the  Earth  or  Sea  aso  differs  very  much 
from  the  extent  of  the  Real  or  Ra¬ 
tional  Horizon  dse.  But  as  to  the  Heavens 
where  the  fixt  Stars  are,  the  Senfible  Hori¬ 
zon  b  ug  fcarce  differs  at  all  from  the  Ra¬ 
tional  Horizon  hur:  For  the  Eye  placed  in 
the  Centre  of  the  Earth  c ,  or  on  the  Sur¬ 
face  of  it  s,  would  find  no  evident  Diffe¬ 
rence  in  the  Horizon  of  the  fixt  Stars,  be- 
caufe  they  are  at  fo  immenfe  a  Diftance, 
that  in  comparifon  thereof  half  the  Dia¬ 
meter  of  the  Earth,  that  is  jr  or  the 
Difiance  between  the  Surface  and  the  Cen* 
tre  is  of  no  Confideration. 

But  let  it  be  obferved  here,  that  the 
Rlanets  are  much  nearer  to  the  Earth  than 
the  Fixt  Stars  are:  And  therefore  half  the 
Diameter  of  the  Earth,  /.  e .  sc  or  gr  is  of 
feme  Confideration  in  the  Horizon  of  the 
Tlanets . 
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It  may  not  therefore  be  improper  to  note 
in  this  Place,  that  fuppofe  a  Planet  to  be 
at  gy  if  the  Eye  of  the  Spedator  were  on 
the  Surface  of  the  Earth  at  s ,  he  would  be- 
hold  it  as  level  with  the  Horizon :  But  if 
his  Eye  were  at  the  Centre  of  the  Earth  or 
c ,  he  would  behold  it  railed  leveral  De¬ 
grees  or  Minutes  above  the  Horizon ,  even 
the  Quantity  of  the  Angle  gcry  or  (which 
is  all  one)  sgc. 

Now  the  •  Difference  between  the  Place 
where  a  Planet  appears  to  a  Spedator  plac’d 
on  the  Centre  of  the  Earth,  and  to  a  Specta¬ 
tor  plac’d  on  the  Surface ,  is  called  the  Pa¬ 
rallax  of  that  Planet  at  that  time;  and 
therefore  the  Difference  between  thole  two 
Places  g  and  r,  or  rather  the  Quantity  of 
the  Angle  gcry  or  sgey  is  called  its  Hori¬ 
zontal  Parallax .  And  this  is  of  great  ufe 
to  adjuft  the  real  Diitanccs,  and  confequent- 
jy  the  real  Magnitudes  of  the  feveral  Pla¬ 
nets.  But  this  Dodrine  of  Parallaxes  be¬ 
longs  rather  to  the  iecond  or  fpecial  Part 
of  Aftronomy. 

II.  The  Meridian  is  a  great  Brazen  Cir¬ 
cle  in  which  the  Globe  moves ;  it  erodes 
the  Horizon  at  right  Angles,  and  divides 
the  Globe  into  the  Eaftern  and  Weftern 
Blemifpheres.  It  reprefents  that  Line  or 
Circle  in  the  Heaven  which  paffcs  juft 
over  our  Plead,  and  cutting  the  Horizon 
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in  the  North  and  South  Points  of  it  comes 
juft  under  our  Feet  on  the  oppofite  Side 
of  the  Globe. 

This  Circle  fhews  when  the  Sun  or 
Stars  are  juft  at  North  or  South ,  and  de¬ 
termines  Noon  or  Midnight. 

When  the  Sun  is  on  the  Meridian  and 
above  the  Horizon  to  us  in  Great  Britain , 
ftis  juft  in  the  South ,  and  ’tis  Noon.  When 
it  is  on  the  Meridian  and  under  the  Ho¬ 
rizon,  his  juft  in  the  North,  and  ’tis  Mid¬ 
night. 

Note ,  When  foe  ver  we  move  on  the 
Earth,  whether  Eaft,  Weft ,  North ,  or  South, 
we  change  our  Horizon  both  Senfible  and 
Rational s  for  every  Motion  or  Change  of 
Place  gives  us  a  Hemifphere  of  Sky  or 
Heaven  over  our  Head  a  little  different 
from  what  it  was  j  and  we  can  fee  lc(s 
on  one  Side  of  the  Globe  of  the  Earth  and 
more  on  the  other  Side. 

Whenfocver  we  move  toward  the  Eaft 
or  Weft  we  change  cur  Meridian :  But  we 
do  not  change  our  Meridian  if  we  move 
dirc&ly  to  the  North  or  South. 

Upon  this  Account  the  Horizon  and  Me¬ 
ridian  are  called  Changeable  Circles,  and 
the  Globe  is  made  moveable  within  thcfe 
Circles  to  reprefent  this  Changeablenefs, 
whereby  every  Place  on  the  Earth  may  be 
brought  under  its  proper  Meridian,  and  be 

B  1  fur- 
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furrounded  with  its  proper  Horizon. 

III.  The  Equator  or  Equinoctial  Line 
erodes  the  Meridian  at  right  Angles,  and 
divides  the  Globe  into  the  Northern  and 
Southern  Hemifpheres  5  and  diftinguifhes  the 
Sun's  yearly  Path  into  the  Summer  and 
Winter  Half-Years.  It  reprefents  in  the 
Heavens  that  very  Line  or  Circle  which 
Is  the  Path  of  the  Sun  in  thofe  two 
Days  in  Spring  and  Autumn  when  the  Days 
and  Nights  are  of  equal  Length. 

Among  all  the  Circles  of  the  Globe  this 
Is  fometimes  eminently  called  The  Line  ; 
and  Palling  over  it  at  Sea  is  called  by  Sai¬ 
lors  Crojfing  the  Line . 

Note,  The  Sun,  Moon  and  Stars  with  all 
the  Frame  of  the  Heavens  are  fuppofed  to 
be  whirl’d  round  from  Eaft  to  Weft  every 
twenty  four  Hours  upon  the  Axis  of  the 
Equator,  or  (which  is  all  one)  in  their  fe- 
veral  Paths  parallel  to  the  Equator.  This 
is  called  their  Diurnal  or  Daily  Motion. 

IV.  The  Ecliptick  Line  is  the  Suns  An¬ 
nual  or  Tearly  Tath,  cutting  the  Equinoc¬ 
tial  in  two  oppofite  Points  obliquely  at  the 
Angles  of  23 f  Degrees.  On  it  are  figured 
the  Marks  of  the  12  Signs  through  which 
the  Sun  pafles,  (viz.)  Aries  the  Ram  '7% 
Taurus  the  Bull  £5,  Gemini  the  Twins  Tf, 
Cancer  the  Crab  ®,  Leo  the  Lion 
Virgo  the  Virgin  Tlj)7  Libra  the  Balance  ft, 
Scorpio  the  Scorpion  Til,  Sagittarius  the  Ar¬ 
cher 
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cher  /,  Capricornus  the  Sea-Goat  'W,  yf'- 
quarius  the  Waterer  Pifces  the  Fifties  >f. 

Thefe  Signs  are  certain  Conjlellations  or 
Numbers  of  Stars  which  are  reduced  by  the 
Fancy  of  Men  for  diftin&ion  Sake  into*  the 
Form  of  twelve  Animals,  and  for  the  Ufe 
of  the  Englijh  Reader  may  be  defcribed  thus. 

The  Ram,  the  Bull,  the  heavenly  Twins, 
And  next  the  Crab,  the  Lion  Jhines , 

The  Virgin,  and  the  Scales: 

The  Scorpion,  Archer,  and  Sea-Goat, 
The  Man  that  holds  the  Water-pot, 

And  Fifh  with  glittering  Tails , 

Among  thefe  Signs  Aries ,  Taurus ,  Ge¬ 
mini  ■>  Cancer ,  Leo ,  Virgo ,  are  called  North¬ 
ern:  But  Libra ,  Scorpio ,  Sagittarius ,  C^- 
pricornusy  Aquarius,  Pifces  are  Southern . 
Capricorn,  AqtiariuSy  Pi  fees,  ArieSy  Tau - 
rusy  Gemini  are  Afcending  Signs,  becaufc 
they  Band  in  Succeffon  Northward  or  riling 
gradually  higher  in  our  European  Hemijphere : 
But  Cancer ,  Virgo,  Libra ,  Scorpio , 

gittarius  are  cDefcending  Signs,  for  their  Sac¬ 
co  (Hon  tends  lower  toward  our  Horizon,  or 
rather  toward  the  Southern  Hemifphere, 

Each  of  thefe  AgTzr  has  30  Degrees  of 
the  Ecliptick  allotted  to  it.  The  Sun  or 
any  Planet  is  faid  be  in  fitch  a  Sign  when 
he  is  between  our  Eye  and  that  Sign,  or 
when  he  appears  in  that  Part  of  the^Hea- 

B  4  vens 
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vens  where  thofe  Stars  are  of  which  the 
Sign  is  compofed. 

If  it  be  enquired,  How  we  can  know 
the  Place  of  the  Sun  among  the  Stars,  fince 
all  the  Stars  near  it  are  loft  in  the  Sun-Beams  ? 
9Tis  anfwered,  that  we  can  fee  plainly  what 
Confiellation  or  what  Stars  are  upon  the  Me¬ 
ridian  at  Midnight^  and  we  know  the  Stars 
which  are  exactly  oppofite  to  them,  and 
thefe  muft  be  upon  the  Meridian  (very  near¬ 
ly)  the  fame  Day  at  Noon ;  and  thereby  we 
know  that  the  ,Sun  at  Noon  is  in  the  midft 
of  them.  So  that  when  you  have  a  Globe 
at  hand  on  which  the  Stars  are  delineated^ 
you  find  on  what  Degree  of  any  Sign  the 
Sun  is  in  on  a  given  Day,  and  fee  the.  Stars 
around  it. 

The  Sun  is  reckoned  to  go  thro"  almoft 
one  Sign  every  Month  or  30  Days,  and  thus 
to  finifh  the  Tear  in  365  Days  5  Hours  and 
49  Minutes,  /.  e .  near  6  Hours :  So  that 
the  Sun  may  be  fuppofed  to  move  {lowly  as  a 
Snail  thro1  almoft  one  Degree  of  the  Eclip- 
tick  Line  every  Day  from  the  TVeft  to  the 
Eafty  while  it  is  whirl'd  round  together  with 
the  whole  Frame  of  the  Heavens  from  Eafl 
to  JVefl  in  a  Line  parallel  to  the  Equator 
in  the  Time  of  24  Hours. 

Note,  we  vulgarly  call  the  Suns  diurnal 
or  daily  Path  a  Parallel  to  the  Equator, 
though  properly  Jtis  a  Spiral  Line ,  which 

the 
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the  Sun  is  ever  making  all  the  Year  long, 
gaining  one  Degree  on  the  Ecliptick  daily. 

From  what  has  been  now  faid  it  appears 
plainly  that  the  Equinoctial  Line,  or  Equa¬ 
tor  it  felf,  is  the  diurnal  Path  of  the  Sun  a- 
bout  the  9th  or  10th  of  March  and  the  12th  of 
September,  which  are  the  twooppofite  Points 
where  the  Ecliptick  or  Yearly  Path  of  the 
Sun  cuts  the  Equator. 

And  thefe  two  Days  are  called  the  Equi¬ 
noctial  Days,  when  the  Sun  rifes  and  fets 
at  fix  a  Clock  all  the  World  over  (/.  e.  where 
It  rifes  and  fets  at  all  that  Day :  )  and  the 
Day  and  Night  are  every  where  of  equal 
Length :  and  indeed  this  is  the  true  Reafon 
why  this  Line  is  called  the  Equator  or  the 
Equinoctial. 

It  may  not  be  improper  in  this  Place  to 
remark  that  thofe  5  Hours  and  49  Minutes, 
which  the  Suns  Annual  Revolution  re¬ 
quires  above  365  Days,  will  in  4  Year’s 
time  amount  to  near  a  whole  Day  :  There¬ 
fore  every  fourth  Year  has  366  Days  in  it, 
and  is  called  the  Leap-Tear.  Note ,  The 
fuperadded  Day  in  that  Year  is  the  29th  of 

February  in  Great  Britain. 

•  ** 

It  may  be  farther  remark’d  alfo,  that  the 
odd  1 1  Minutes  which  in  this  Account  are 
wanting  Yearly  to  make  up  a  complete 
Day  of  24  Hours  are  accounted  for  in  the 
New  Style  by  leaving  out  a  whole  Day 

once 
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once  in  133  or  134  Years*.  And'tisthe 
negleft  of  accounting  for  thefeodd  Minutes 
in  the  Old  Style  above  a  thoufand  Years 
backwards,  that  has  made  the  Difference 
between  the  Old  Style  and  the  New  to  be 
at  prefent  Eleven  Eays. 

Note ,  The  Zodiack  is  fancy’d  as  a  broad 
Belt  fpreading  about  5  or  6  Degrees  on  each 
Side  of  the  Eclipticky  fo  wide  as  to  con¬ 
tain  mod  of  thofe  Stars  that  make  up  the 
12  Conftellations  or  Signs. 

Note ,  The  inner  Edge  of  the  wooden  Elo~ 
rizon  is  divided  into  360  Degrees,  or  12 
times  30,  allowing  30  Degrees  to  every  Sign 
or  Conft.ellation,  the  Figures  of  which  are 
ufually  drawn  there. 

The  next  Circle  to  thefe  on  the  Horizon 
contains  an  Almanack  of  the  Old  Style 
which  begins  the  Year  11  Days  later;  and 
the  next  Circle  is  an  Almanack  of  the  New 
Style  which  begins  fo  much  fooner  •  and  thefe 
fhew  in  what  Sign  the  Sun  is,  and  in  what 

*  This  was  contrived  to  be  done  by  Pope  Gregory  in  the 
Year  1582  in  this  manner.  Since  three  times  133  Years 
makes  near  400  Years,  he  ordered  the  additional  Day  to  be 
omitted  at  the  end  of  three  Centuries  fucceffively,  and  to 
be  retain’d  at  the  400th  Year  or  4th  Century.  But  in  this 
Reformation  of  the  Calendar  he  look’d  back  no  farther  than 
the  Council  of  Nice.  This  order  almoft  all  Foreign  Nations 
obferved:  Great  Britain  did  not  obferve  it :  Therefore  Great 
Britain  ufes  the  Old  Style  or  the  Julian  Account  fo  called 
from  Julius  C^far  who  regulated  thefe  Matters  above  40 
Years  before  Chriji :  The  other  Nations  ufe  the  New  Style, 
which  is  called  the  Gregorian  Account  from  Pope  Gregory. 

Degree 
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Degree  of  that  Sign  he  is  every  Day  in  the 
Year,  whether  you  count  by  the  Old  Style 
or  the  New. 

Note,  One  Side  or  Edge  of  brazen  Me¬ 
ridian  is  alfo  divided  into  360  Degrees  or 
4  times  90  5  on  the  upper  Semicircle  where¬ 
of  the  Numbers  ufually  begin  to  be  count¬ 
ed  from  the  Equator  both  ways  toward  the 
Poles:  On  the  under  Semicircle  they  begin 
to  be  counted  from  the  Poles  both  ways 
toward  the  Equator  for  fpecial  Ufes,  as  will 
afterward  appear.  And  it  fhould  be  remem- 
bred  that  ’tis  this  Edge  of  the  Brafs  Circle, 
which  is  graduated  or  divided  into  Degrees, 
that  is  properly  the  Meridian  Line . 

Note ,  The  Equator  and  the  Ecliptick  are 
called  Unchangeable  Circles ,  becaufe  where- 
fover  we  Travel  or  Change  our  Place  on 
the  Earth  thefe  Circles  are  ftill  the  fame, 

SECT,  III. 

Of  the  Lejfer  Circles . 

TH  E  Lejfer  Circles  divide  the  Globe 
into  two  unequal  Parts,  and  are  thefe 
four,  all  parallel  to  the  Equator,  (viz.)  the 
two  Tropics  and  the  two  Tolar  Circles . 

I.  The  Tropic  of  Cancer  juft  touches  the 
North  Part  of  the  Ecliptick,  and  deferibes 
the  Sun's  Path  for  the  longeft  Day  in  Sum¬ 
mer:  Tis  drawn  at  23^  Degrees  diftance 
from  the  Equator  toward  the  North ,  And 

\is 
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"tis  called  the  Tropic  ofi  Cancer ,  becaufe  the 
Sun  enters  into  that  Sign  the  nth  of  Jane 
the  longefl:  Day  in  the  Year. 

II.  The  Tropic  of  Capricorn  juft  touches 
the  South  Part  of  the  Ecliptick,  and  de» 
fcribes  the  Sun’s  Path  for  the  fhorteft  Day 
in  the  Winter:  Tis  drawn  at  237  Degrees 
diftance  from  the  Equator  toward  the  South 
And  ’tis  called  the  Tropic  of  Capricorn  be¬ 
caufe  the  Sun  enters  into  that  Sign  the  11th 
of  'December  the  fhorteft  Day  in  the  Year* 

Note ,  .What  I  fpeak  of  the  fhorteft  and 
longefl  Days ,  relates  only  to  us  who  dwell 
on  the  North  Side  of  the  Globe;  Thofe 
who  dwell  on  the  South  Side  have  their 
Ipngeft  Day  when  the  Sun  is  in  Capricorn , 
and  their  fhorteft  in  Cancer . 

III,  &  IV,  The  North  and  South  Polar 
Circles  are  drawn  at  237  Degrees  of  diftance 
from  each  Pole,  or,  which  is  all  one,  at  90 
Degrees  diftance  from  the  contrary  Tropics 
becaufe  the  Inhabitants  under  the  Polar  Cir¬ 
cles  juft  lofe  the  Sun  under  the  Horizon 
one  whole  Day  at  their  Midwinter,  or  when 
it  is  in  the  utmoft  Part  of  the  contrary  Side 
of  the  Ecliptick  j  and  they  keep  it  one 
whole  Day  or  24  Hours  above  their  Ho¬ 
rizon  at  their  Midfiummer ,  or  when  it  is 
in  the  neareft  Part  of  their  Side  of  the  E- 
cliptick. 

The  North  Polar  Circle  is  called  the  Arc- 

tick 
>  .* 
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tick  Circle,  and  the  South  is  the  Antarffiick. 

Here  I  might  mention  the  Five  Zones 
by  which  the  Antients  divided  the  Earth, 
for  they  are  a  fort  of  broad  Circles:  But 
perhaps  thefe  may  be  as  well  refeiTd  to  the 
following  Part  of  this  Book. 


SECT.  IV. 

Of  the  Foints . 

np  H  E  mod  remarkable  Foints  in  the 
JL  Heavens  are  thefe  twelve  or  fourteen. 

i,  and  II,  are  the  two  Foies  of  the  Earth 
or  Heavens,  (viz.)  the  North  and  the  South , 
which  are  ever  ftedfaft,  and  round  which 
the  Earth  or  the  Heavens  are  fuppofed  to 
turn  daily  as  the  Globe  does  upon  thefe 
Iron  Poles.  Thefe  are  alfo  the  Foies  of  the 
Equator ,  for  they  are  at  90  Degrees  diftance 
from  it. 

Prom  one  of  thefe  Foies  to  the  other  a 
fuppofed  Line  runs  through  the  Centre  of 
the  Globe  of  Earth  and  Heavens,  and  is 
called  the  Axis  or  Axle  of  the  World, 

III,  and  IV,  are  the  Zenith ,  or  Point  juft 
over  our  Head;  and  the  Nadir  or  the  Point 
juft  under  our  Feet,  which  may  be  properly 
called  the  two  Foies  of  the  Horizon ,  for 
they  are  90  Degrees  diftant  from  it  every  way, 

'  V,  VI,  VII,  and  VIII,  are  the  four  Cardi¬ 
nal  Points  of  Ea(l,  IVefl \  North  and  South  : 

1  Thde 
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Thcfe  4  Points  are  in  the  Horizon  which 
divide  it  into  4  equal  Parts. 

Note,  For  the  Ufes  of  Navigation,  or 
Sailing,  each  of  thefe  Quarters  of  the  Hea¬ 
vens,  Eaft,  JVeJi ,  North  and  South  are  fub- 
divided  into  eight  Points,  which  are  called 
Rhumbs  5  fo  that  there  are  3  2  Rhumbs  or 
Points  in  the  whole,  each  containing  nj 
Degrees.  Thefe  are  aefcribed  on  the  tu¬ 
rn  oft  Circle  of  the  Wooden  Horizon. 

From  the  North  towards  the  Eaft  thefe 
Points  are  named  North  and  by  Eaft,  North 
North-Eafl,  North  -  Eaft  and  by  North , 
North-East  5  North -Eaft  and  by  Eaft, 
Eaft~North-Eaft ,  Eaft  and  by  North,  East, 
&c.  Then  from  the  Eaft  toward  the  South 
it  proceeds  much  in  the  fame  manner. 

The  whole  Circle  of  360  Degrees  divi¬ 
ded  in  this  manner  is  called  the  Mariner  s 
Compafs ,  by  which  they  count  from  what 
Point  of  the  Heavens  the  Wind  blows,  and 
toward  what  Point  of  the  Earth  they  dired 
their  Sailing,  which  they  call  Steering  their 
Courfe.  See  Figure  2. 

IX,  and  X,  are  the  two  Solfticial  Points : 
Thefe  are  the  beginning  of  the  Signs  Cancer 
and  Capricorn  in  the  Ecliptick  Line,  where 
the  Ecliptick  juft  touches  thofe  two  Tropics . 
Thefe  Points  fhew  the  Sun’s  Place  the  long- 
eft  and  fhorteft  Days,  (viz.)  the  1 1 th  of  June 
and  the  11th  of  ‘December * 
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Thefe  two  Days  are  called  the 
Simmer  ayid  JVinter  Solftices,  becaufe  the 
Sun  fcems  to  hand  ftill,  /.  e .  to  make  the 
Length  of  Days  neither  increafe  nor  decreafe 
fenfiblyfor  20  Days  together, 

XI,  and  XII,  are  Aries  and  Libra,  or  the 
two  EquinoShalToints ,  where  the  Ecliptick 
cuts  the  Equator :  When  the  Sun  enters 
into  thefe  two  Signs,  the  Days  and  Nights 
are  equal  all  over  the  World.  It  enters 
Aries  m  Spring  the  10th  of  March ,  which 
is  called  the  Vernal  Equinox,  and  Libra  in 
Autumn  the  12th  of  September,  which  is  cal- 
ed  the  Autumnal  Equinox. 

Thefe  four  Points,  (viz.)  two  Equino&ia! 
and  two  Solfticial,  divide  the  Ecliptick  into 
the  four  Quarters  of  the  Tear . 

Here  let  it  be  noted,  that  the  twelve  Con- 
ftellations  or  Signs  in  the  Heavens  obtained 
their  Names  about  two  thoufand  Years  ago 
or  more ;  and  at  that  Time  the  Stars  that 
make  up  Aries  or  the  Ram  were  in  the 
Place  where  the  Ecliptick  afeending  cuts 
the  Equator  5  but  now  the  Conftellation 
Aries  is  moved  upward  toward  the  Place  of 
Cancer  near  thirty  Degrees  5  and  fo  every 
Conftellation  is  moved  forward  in  the  Eclip¬ 
tick  from  the  Weft  toward  the  Eaft  near 
thirty  Degrees:  fo  that  the  Conftellation  or 
Stars  that  makeup  the  Sign  Tifces  are  now 
in  the  Place  where  Aries  wa s,  or  where  the 

Ecliptick 
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Ecliptick  cuts  the  Equator  in  the  Spring : 
And  the  Conftellation  Virgo  is  now  where 
Libra  was,  or  where  the  Ecliptick  cuts  the 
Equator  in  Autumn.  So  Gemini  is  in  the 
Summer  Solftice  where  Cancer  was  and 
Sagittarius  in  the  Winter  Solftice  where 
Capricorn  was :  And  by  this  means  the  Suit 
is  got  into  the  Equinoxes  in  Pifces  and  Virgo, 
and  is  arrived  at  the  Solftices  in  Gemini  and 
Sagittarius,  i.  e.  when  'tis  among  thofe  Stars. 

This  is  called  the  Precejfion  of  the  Equi¬ 
nox,  i.  c.  of  the  Equinoctial  Signs  or  Stars ;  and 
lb  me  call  it  the  Retroceffion  of  the  Equinox, 
1.  e.  of  the  two  Equinodial  Points.  This 
comes  to  pafs  byfomefmall  variation  of  the 
Situation  of  the  Axis  of  the  Earth  with  re¬ 
gard  to  the  Axis  of  the  Ecliptick,  round 
which  it  moves  by  a  Conical  Motion,  and 
advances  50  Seconds  or  almoft  a  Minute 
of  a  Degree  every  Year,  which  amounts  to 
one  whole  Degree  in  72  Years,  and  will 
fulfil  a  complete  Revolution  in  25920  Years. 
This  Period  fome  have  called  the  ‘Platoni- 
cal  Tear,  when  fome  of  the  Ancients  fan- 
cy'd  all  things  fhouid  return  into  the  fame 

State  in  which  they  now  are. 

* 

Yet  we  call  thefe  Equinoctial  and  Solfti- 
cial  Toints  and  all  the  CP arts  of  the  Ecliptick 
by  the  fame  antient  Names  hill  in  Aftro- 
nomy,  and  mark  them  (till  with  the  fame 
Chara&ers  {viz.)  T?  8  >  JL>  S;  &c*  tha* 
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the  Conflellations  themfelves  feem  to  be 
removed  fo  much  forward. 

XIII  and  XIV.  Here  it  may  not  be  im¬ 
proper  in  the  la  ft  place  to  mention  the  Poles 
of  the  Ecliptick  which  are  two  other  Points 
mark'd  generally  in  the  Celeftial  Globe. 

If  there  were  an  Axis  thruft  through  the 
Centre  of  the  Globe  juft  at  right  Angles 
with  the  Plane  of  the  Ecliptick,  its  Ends  or 
Poles  would  be  found  in  the  2  Polar  Circles. 
So  that  a  quarter  of  a  Circle  or  90  Degrees 
numbred  diredly  or  perpendicularly  from 
the  Ecliptick  Line  fhew  the  Poles  of  the 
Ecliptick ,  and  fix  thefe  two  Points  thro* 
which  the  Polar  Circles  are  drawn. 

Tis  ufual  alfo  in  Books  of  this  kind  to 
mention  two  great  Circles  called  Colures 
drawn  fometimes  on  the  Celeftial  Globe 
through  the  Poles  of  the  World,  one  of 
which  cutting  the  Ecliptick  in  the  two  Solfti- 
cial  Points  is  called  the  Solfticial  Colure  % 
the  other  cutting  it  in  the  Equinodial  Points 
is  called  the  Equinoctial  Colurey  but  they 
are  not  of  much  ufe  for  any  common  Pur- 
pofes  or  Pradices  that  relate  to  the  Globe. 

I  think  it  may  not  be  amifs  before 
we  proceed  farther  to  let  the  Learner  fee  a 
Reprefentation  of  all  the  foregoing  Cir¬ 
cles  and  Points  on  the  Globe  juft  as  they 
ftand  in  our  Horizon  at  London ,  and  fo  far 
as  they  can  be  reprefented  on  a  flat  Surface^ 
and  in  ftrait  Lines. 
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Let  the  North  Pole  be  raifed  above  the 
North  part  of  the  Horizon  51i  Degrees 
which  are  numbred  on  the  brazen  Meridi¬ 
an,  then  let  the  Globe  be  placed  at  fuch  a 
diftance  as  to  make  the  Convexity  inienfi- 
ble,  and  appear  as  a  fiat  or  plane  Surface,  and 
let  the  Eye  of  the  Spectator  be  juft  level 
and  oppofite  to  c ,  which  reprefents  the 
Eafl  Point  of  the  Horizon*,  then  the  Globe 
and  the  Circles  on  it  will  appear  nearly  as 
represented  in  Figure  III. 

The  large  Circle  divided  by  every  5  De¬ 
grees  reprefents  the  Meridian ,  the  reft  of 
the  larger  and  the  lefler  Circles  are  there 
named,  together  with  the  North  and  South 
Poles .  Z  is  the  Zenith  of  London,  Nthe  Na¬ 
dir,  H  the  South  Point  of  the  Horizon,  O 
the  North  Point ,  C  the  Eafl  and  JVefl  Points , 
S  the  Summer  So  If  ice,  W  the  Winter  Sol - 
fiice,  a  the  Eclipticks  North  Pole ,  e  the  E- 
clipticks  SouthPole .  The  two  Equinoctial 
Points  are  reprefented  by  C,  fuppofing  one 
to  be  on  this  Side,  Pother  on  the  oppofite 
Side  of  the  Globe. 

If  you  would  have  the  two  Colures  repre¬ 
fented  here  in  this  Figure,  you  muft  fuppofe 
the  Meridian  to  be  the  Solfticial  Colure ,  and 
the  Axis  of  the  World  to  reprefent  the 
Equinoctial  Colure. 

Note,  This  Representation  or  Projection 
«f  the  Sphere  in  ftrait  iines  is  ufually  cal¬ 
led 
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led  the  Analemma .  See  how  to  projcd  it 
or  to  ereft  this  Scheme  Sett.  XX.  TrobL  XV. 
1%.  XXIII. 

SECT.  V. 

Of  Longitude  and  Latitude  on  the  Earthly 
Globe,  and  of  different  Climates . 

HpHE  various  parts  of  the  Earth  and 

§  Heavens  bear  various  Relations  both 
to  one  another,  and  to  thefe  feveral  Points 
and  Circles,  which  have  been  defcribed. 

Firfi,  The  Earth  (hall  be  confidered  here. 

Every  part  of  the  Earth  is  fuppofed  to 
have  a  Meridian  Line  palling  over  its  Zenith 
from  North  to  South  through  the  Poles  of 
the  World.  Tis  called  the  Meridian  Line 
of  that  Tlace ,  becaufe  the  Sun  is  on  it  at 
Noon. 

That  Meridian  Line  which  pafies  through 
Fero  one  of  the  Canary-Ifiands  has  been 
ufually  agreed  upon  by  Geographers  as  a 
firfi  Meridian >  from  which  the  reft  are  coun¬ 
ted  by  the  number  of  Degrees  on  the  Equa¬ 
tor.  Others  have  placed  their  firfi  Meridian 
in  Tenariff  another  of  the  Canary  Ifiands , 
which  is  two  Degrees  more  to  the  Eaft,  but 
all  this  is  matter  of  Choice  and  Cuftom? 
not  of  Neceffity. 

The  Longitude  of  a  Flace  is  its  Difiance 
from  the  firfi  Meridian  toward  the  Eaft  me  a - 

C  z  fared 
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/ ared  by  the  degrees  upon  the  Equator.  So 
the  Longitude  of  London  is  about  20  De- 
grees,  counting  the  firft  Meridian  at  Fero. 

Note ,  in  Englijh  Globes  or  Maps  fome- 
times  the  Longitude  is  computed  from  the 
Meridian  of  London ,  in  French  Maps  from  ' 
\ 'Paris,  &c.  for  it  being  purely  arbitrary 
where  to  fix  a  firft  Meridian ,  Mariners  and 
Map-makers  determine  this  according  to 
their  Inclination.  When  only  the  Word 
Longitude  is  mentioned  in  general,  it  al¬ 
ways  means  the  Diftance  eaftward;  but  fome- 
times  we  mention  the  Longitude  weftward 
as  well  as  eaftward r,  i.  e.  from  London ,  or 
\ 'Paris ,  &c.  efpecially  in  Maps  of  particular 
Countries. 

By  the  Meridian  Circles  on  a  Map  or 
Globe  the  Eye  is  dire&ed  to  the  true  Longi¬ 
tude  of  any  Place  according  to  the  Degrees 
marked  on  the  Equator  :  And  upon  this  Ac¬ 
count  the  Meridians  are  fometimes  called 
Lines  ofi  Longitude. 

The  Latitude  of  a  Flace  is  its  Diftance 
from  the  Equator  toward  the  North  or  South 
Foie  meafured  by  the  Degrees  on  the  Me¬ 
ridian.  So  the  Latitude  of  London  is  5  r 
Degrees  32  Minutes,  that  is,  about  5  if. 

A  Place  is  faid  to  have  North  Latitude 
or  South  Latitude  according  as  it  lyes  to¬ 
ward  the  North  Pole  or  South  Pole  in  its 
diftance  from  the  Equator.  So  London  has 
5  if  Degrees  of  North  Latitude*  The 
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The  Elevation  of  the  Eole  in  any  par¬ 
ticular  Place  is  the  Diftance  oj  the  Eole  a- 
hove  the  Horizon  of  that  Elace  me  a fur  ed  by 
the  Degrees  on  the  Meridian ,  and  is  exadt- 
ly  equal  to  the  Latitude  of  that  Elace : 
For  the  Eole  of  the  World  or  of  the  Equa¬ 
tor  is  juft  fo  far  diftant  from  the  Horizon 
as  the  Zenith  of  the  Place  (which  is  the  Pole 
of  the  Horizon)  is  diftant  from  the  Equa¬ 
tor.  For  which  Reafon  the  Latitude  oj  the 
\ Place  or  the  Elevation  of  the  Eole  are  ufcd 
promifcuoufly  for  the  fame  thing. 

The  truth  of  this  Obfervation,  (viz.)  that 
the  Latitude  of  the  Elace  and  the  Eoles  E - 
levation  are  equal ,  may  be  proved  feveral 
Ways  5  Eli  mention  but  thefe  two.  See 
Figure  IV. 

Let  H  C  O  be  the  Horizon ,  Z  the  Zenith , 
or  the  Point  over  London ,  EZ  the  Lati¬ 
tude  of  London  5  if,  PO  the  Elevation  of 
the  North  Pole  above  the  Horizon.  Now 
that  EZ  is  equal  to  PO  is  proved  thus. 

Demonftration  I.  '  The  Arch  ZP  added 
to  E  Z  makes  a  Quadrant,  (for  the  Eole  is 
always  at  90  Degrees  diftance  from  the  Equa¬ 
tor.)  And  the  Arch  Z  P  added  to  P  O  makes 
a  Quadrant,  (for  the  Zenith  is  always  at 
90  Degrees  Diftance  from  the  Horizon .) 
Now  if  the  Arch  Z  P  added  either  to  E  Z  or 
to  P  O  completes  a  Quadrant,  then  E  Z  muft 
be  equal  to  P  O* 

C  3  De- 
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Demonftration  II.  The  Latitude  E  Z  muft 
be  the  fame  with  the  Poles  Elevation  P  O : 
For  *  the  Complement  of  the  Latitude,  or 
the  Height  of  the  Equator  above  the  Hori¬ 
zon  EH  is  equal  to  the  Complement  of 
the  Poles  Elevation  P  Z.  I  prove  it  thus. 
The  Equator  and  the  Pole  handing  at  right 
Angles  as  E  C  P,  they  complete  a  Quadrant, 
or  include  90  Degrees:  Then  if  you  take 
the  Quadrant  E  C  P  out  of  the  Semicircle, 
there  remains  P  O  the  elevated  Pole,  and  E  H 
the  Complement  of  the  Latitude,  which 
complete  another  Quadrant.  Now  if  the 
Complement  of  the  Latitude  added  to  the  E- 
levation  of  the  Pole  will  make  a  Quadrant, 
then  the  Complement  of  the  Latitude  is 
equal  to  the  Complement  of  the  Poles  Ele¬ 
vation,  and  therefore  the  Latitude  is  equal 
to  the  Poles  Elevation  5  for  where  the  Com¬ 
plements  of  any  two  Arches  are  equal,  the 
Arches  themfelves  muft  alfo  be  equal. 

As  every  Place  is  fuppofed  to  have  its 
proper  Meridian  or  Line  of  Longitude ,  fo 
every  Place  has  its  proper  Line  of  Latitude 

*  Note ,  The  Complement  of  any  Arch  or  Angle  under  90  De¬ 
grees  denotes  fuch  a  Number  of  Degrees  as  is  fufficient  to  make 
up  90;  as  the  Complement  of  50  Degrees  is  40  Degrees,  and 
the  Complement  of  51-I  Degrees  is  387  Degrees.  And  fo  the 
Complement  of  the  Sine  or  Tangent  of  any  Arch  is  called  the 
Co-Jine ,  or  Co-tangent :  So  alfo  in  Aftronomy  and  Geography 
we  ufe  the  Words  Colatitude ,  Coaltitude ,  Codeclination ,  &c* 
for  the  Complement  of  the  Latitude,  Altitude,  or  Declinati¬ 
on,  of  which  Words  there  will  be  more  frequent  ufe  among 
the  Problems, 

which 
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which  is  a  parallel  to  the  Equator,  By  thefe 
Parallels  the  Eye  is  direded  to  the  Degree 
of  the  Latitude  of  the  ‘Place  marked  on  the 
Meridian,  either  on  Globes  or  Maps. 

By  the  Longitude  and  Latitude  being  gi¬ 
ven  you  may  find  where  to  fix  any  Place, 
or  where  to  find  it  in  any  Globe  or  Map : 
For  where  thofe  two  fuppofed  Lines,  (viz») 
the  Line  of  Longitude  and  Parallel  of  La¬ 
titude  crofs  each  other,  is  the  Place  enqui¬ 
red.  So  if  you  feek  the  Longitude  from 
Fero  20  Degrees,  and  the  Latitude  51I:  De¬ 
grees,  they  will  fhew  the  Point  where  Lon¬ 
don  Bands. 

The  Parallels  of  Latitude  drawn  at  fuch 
Diftances  from  each  other  nearer  and  near¬ 
er  to  the  Poles  as  determine  the  Days  and 
Nights  of  the  Inhabitants  to  be  half  an  Hour 
longer  or  fhorter,  include  fo  many  diftind 
Climates ,  which  are  proportionably  hotter 
or  colder  according  to  their  Diftance  from 
the  Equator.  Though  it  muft  be  own’d  that 
we  generally  ufe  the  Word  Climate  in  a 
more  indeterminate  Senfe,  to  fignify  a  Coun¬ 
try  lying  nearer  or  farther  from  the  Equa¬ 
tor,  and  confequently  hotter  or  colder y  with¬ 
out  the  precife  Idea  of  its  longeft  Day  be¬ 
ing  juft  half  an  Hour  fhorter  or  longer 
than  in  the  next  Country  to  it. 

The  Latitude  is  never  counted  beyond 
90  Degrees,  becaufe  that  is  the  Diftance 

C  4  from 
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from  the  Equator  to  the  Eole:  The  Lon¬ 
gitude  arifes  to  any  Number  of  Degrees  un¬ 
der  360,  bccaufe  it  is  counted  all  round  the 
Globe. 

If  you  travel  never  fo  far  diredly  towards 
Eaft  or  [Left  your  Latitude  is  ftill  the  lame, 
but  Longitude  alters.  If  dire&ly  toward 
North  or  Souths  your  Longitude  is  the  fame, 
but  Latitude  alters.  If  you  go  obliquely, 
then  you  change  both  your  Longitude  and 
Latitude . 

The  Latitude  of  a  Elace ,  or  the  Eleva¬ 
tion  of  the  Eole  above  the  Horizon  of  that 
Place,  regards  only  the  diftance  Northward 
or  Southward ,  and  is  very  eafy  to  be  deter¬ 
min'd  by  the  Sun  or  Stars  with  certainty,  as 
Sed.  XX.  Prob.  VII,  and  IX.  becaufe,  when 
they  are  upon  the  Meridian  they  keep  a  re¬ 
gular  and  known  diftance  from  the  Hori- 
zon>  as  well  as  obferve  their  certain  and  re¬ 
gular  Diftances  from  the  Equator \  and  from 
the  two  Eoles,  as  fhall  be  fhewn  hereafter : 
So  that  either  by  the  Sun  or  Stars  (when  you 
travel  Northward  or  Southward)  it  may  be 
found  prccifely  how  much  your  Latitude 
alters. 

But  it  is  exceeding  difficult  to  determine 
what  is  the  Longitude  of  a  Elace ,  or  the 
Diftance  of  any  two  Places  from  each  other 
Eaft  ward  or  JVeftward  by  the  Sun  or  Stars, 
becaufe  they  are  always  moving  round  from 
Eaft'  to  Weft.  ~  The 
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"The  Longitude  of  a  Elace  has  been  there¬ 
fore  ufually  found  out  and  determin'd  by 
meafuring  the  Diftance  travelled  on  the 
Earth  or  Sea,  from  the  Weft  toward  the 
Eafti  fuppofing  you  know  the  Longitude 
of  the  Place  whence  you  fet  out. 

SECT.  VI. 

Of  Right  Afcenfion ,  Declination ?  and  Hour 

Circles . 

HAving  confider'd  whatrefped  the  parts 
of  the  Earth  bear  to  thefe  artificial 
Lines  on  the  Globe,  we  come  Secondly  to 
furvey  the  feveral  Relations  that  the  parts 
of  the  Heavens ,  the  Sun  or  the  Stars,  bear 
to  thefe  feveral  imaginary  Points  and  arti¬ 
ficial  Lines  or  Circles. 

The  Right  Afcenfion  of  the  Sun  or  any 
Star  is  its  diftance  from  that  Meridian  which 
paffes  throy  the  point  Aries ,  counted  toward 
the  Eaft ,  and  me  afar  ed  on  the  Equator $ 
’tis  the  fame  thing  with  Longitude  on  the 
Earthly  Globe. 

The  Hour  of  the  Sun  or  any  Star  is 
reckon'd  alfo  by  the  Divifions  of  the  Equa¬ 
tor  5  but  the  Hour  differs  from  the  Right 
Afcenfion  chiefly  in  this,  (viz.)  The  Right 
Afcenfion  is  reckon'd  from  that  Meridian 
which  paffes  thro'  Aries ;  the  Hour  is 
reckon'd  on  the  Earthly  Globe  from  that 

Meri- 
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Meridian  which  paffes  thro'  the  Town  or 
City  required ;  or  it  is  reckon'd  on  the  hea¬ 
venly  Globe  from  that  Meridian  which 
paffes  thro’  the  Sun’s  Tlace  in  the  Ecliptick, 
and  which,  when  it  is  brought  to  the  brazen 
Meridian,  reprefents  Noon  that  Day. 

There  is  alfo  this  difference.  The  Right 
Afcenfion  is  often  computed  by  fingle  De¬ 
grees  all  round  the ’Equator,  and  proceeds 
to  360  :  The  Hour  is  counted  by  every  1  j 
Degrees  from  the  Meridian  of  Noon,  or  of 
Midnight,  and  proceeds  in  Number  to  12, 
and  then  begins  again :  Tho’  fometimes  the 
Right  Afcenfion  is  computed  by  Hours  alfo 
inftead  of  Degrees,  but  it  proceeds  to  24. 
So  the  Sun’s  Right  Afcenfion  the  10th  of 
May  is  59  Degrees,  or  as  fometimes  'tis 
called,  3  Hours  and  5  6  Minutes. 

The  fame  Lines  which  are  called  Lines 
of  Longitude  or  Meridians  on  the  Earth  are 
called  Hour  Circles  on  the  heavenly  Globe, 
if  they  be  drawn  thro'  the  Poles  of  the 
World  at  every  15  Degrees  on  the  Equator, 
for  then  they  will  divide  the  360  parts  or 
Degrees  into  24  Hours. 

Note,  As  15  Degrees  make  one  Hour ,  fo 
x  5  Minutes  of  a  Degree  make  one  Minute 
in  Time,  and  one  whole  Degree  makes  four 
Minutes  in  Time. 

Note,  Degrees  are  marked  fometimes 
with  (d)  or  with  a  fmail  Circle  (°],  Minutes  of 

Degrees 
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degrees  with  a  dafli  ('),  Seconds  of  Minutes 
with  a  double  dafli  ("),  Hours  with  (h),  Mi¬ 
nutes  of  Hours  fometimes  with  (m)  and  fome- 
times  a  dafh:  Seconds  with  a  double  dafli. 

By  thefe  Meridians  or  Hour- Lines  croffing 
the  Equator  on  the  heavenly  Globe,  the 
Eye  is  dire&ed  to  the  true  Hour-,  or  the 
Degree  of  Right  Afcenfion  on  the  Equator, 
tho’  the  Sun  or  Star  may  be  far  from  the 
Equator. 

By  thefe  you  may  alfo  compute  on  the 
Earthly  Globe  what  Hour  it  is  at  any  Place 
in  the  World,  by  having  the  true  Hour  given 
at  any  other  Place,  and  by  changing  the 
Degrees  of  their  ‘Difference  of  Longitude 
into  Hours. 

But  ftnce  feveral  Qiteftions  or  Problems 
that  relate  to  the  Hour,  cannot  be  fo  com- 
modioufly  refolved  by  thefe  few  Meridians 
or  Hour-Lines ,  becaufe  every  Place  on  the 
Earth  has  its  proper  Meridian  where  the  Sun 
is  at  1 2  a  Clock,  therefore  there  is  a  brafs 
Dial-plate  fixed  at  the  North-pole  in  the 
Globe,  whofe  24  Hours  do  exaftly  an- 
fwer  the  24  Hour  Circles  which  might  be 
drawn  on  the  Globe  :  Now  the  Dial  being 
fixed,  and  the  Pointer  being  moveable,  this 
anfwers  all  thePurpofes  of  having  an  infinite 
Number  of  Hour  Circles  drawn  on  the 
Globe,  and  fitted  to  every  fpot  on  the  Hea¬ 
vens  or  the  Earth.  For  the  Pointer  or  In¬ 
dex 
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dex  may  be  fet  to  12  a  Clock,  when  the 
Sun’s  true  Place  in  the  Heavens,  or  when 
any  Place  on  the  Earth  is  brought  to  the 
Brafs-Meridian,  and  thus  the  Globe  moving 
round  with  the  Index  naturally  reprefents, 
and  fhews  by  the  Dial-plate  the  24  Hours 
of  any  Day  in  the  Year,  or  in  any  parti¬ 
cular  Town  or  City. 

Note,  The  upper  1 2  a  Clock  is  the  Hour 
of  Noon,  the  lower  12  is  the  Midnight 
Hour,  when  the  Globe  is  fixed  for  any  par¬ 
ticular  Latitude  where  there  are  Days  and 
Nights. 

The  Declination  of  the  Sun  or  Stars  is 
their  Diftance  from  the  Equator  toward  the 
North  or  South  Pole ,  meafured  on  the  Me¬ 
ridian, \  and  "tis  the  fame  thing  with  Lati¬ 
tude  on  the  Earthly  Globe . 

Note,  The  Sun  in  the  vernal  and  au¬ 
tumnal  Equinoxes,  and  the  Stars  that  are 
juft  on  the  Equator  have  no  Declination. 

Parallels  of  Declination  are  Lines  parallel 
to  the  Equator,  the  fame  as  the  Parallels  of 
Latitude  on  the  Earthly  Globe.  In  the 
Heavens  they  may  be  fuppofed  to  be  drawn 
thro"  each  Degree  of  the  Meridian,  and  thus 
fhew  the  Declination  of  all  the  Stars  5  or 
they  may  be  drawn  thro"  every  Degree  of 
the  Ecliptick ,  and  thus  rcprefent  the  Suns 
Path  every  Day  in  the  Year.  Thefe  parallel 
Lines  alfo  would  lead  the  Eye  to  the  De- 
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gree  of  the  Sun’s  or  any  particular  Stars  "De¬ 
clination  marked  on  the  Meridian. 

The  Declination  is  called  North  ox  South 
Decimation  according  as  the  Sun  or  Star 
lies  Northward  or  Southward  from  the 
Equator. 

Obferve  here,  that  as  any  Place ,  Town 9 
or  City  on  Earth  is  found  and  determin’d  by 
the  Parallel of  its  Latitude  eroding  its  Line 
of  Longitude  $  fo  the  proper  Place  of  the 
Sun  or  Star  in  the  Heavens  is  found  and 
determin’d  by  the  Point  where  its  Parallel 
of  Declination  erodes  its  Meridian  or  Line 
of  Right  Ajcenfion  $  which  indeed  are  but 
the  felf  fame  things  on  both  the  Globes, 
tho  Aftronomers  have  happen’d  to  give 
them  different  Names. 

Note ,  The  Suns  utmoft  Declination 
Northward  in  our  Summer  is  but  jl 3 f  De¬ 
grees  and  Jtis  juft  fo  much  Southward  in 
our  Winter;  for  then  he  returns  again: 
There  the  Tropics  are  placed  which  deferibe 
the  Path  of  the  Sun  when  fartheft  from  the 
Equator,  at  Midfummer,  or  Midwinter : 
Thefe  two  Tropics  are  his  Parallels  of  De¬ 
clination  on  the  longeft  and  Ihorteft  Day, 

While  the  Sun  gains  90  Degrees  on  the 
Kclipticky  (which  is  an  oblique  Circle)  in  a 
quarter  of  a  Year,  it  gains  but  23*  Degrees 
of  direft  Diftance  from  the  Equator  mea« 
far’d  on  the  Meridian  5  this  appears  evident 
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on  the  Globe,  and  may  be  reprefented  thus 
in  Fig.  V. 

Let  the  Semicircle  Y  P  ft  be  the  Meri¬ 
dian  of  the  Northern  Hemifphere,  the  Line 
T  C  ft  be  the  Equator,  or  the  Sun’s  Path 
at  Aries  and  Libra,  the  Arch  Y  S  ft  the 
Ecliptick,  the  Line  T  S  O  the  SummerTro- 
pic,  the  Line  a  e  the  Sun’s  Path  when  it  enters 
Gemini  and  Leo,  the  Line  ns  the  Sun’s  Path 
when  it  enters  Taurus  and  Virgo :  Then  it  will 
appear  that  in  moving  from  Y  to  (5  the  Sun 
gains  30  Deg.  in  the  Ecliptick  in  about  30* 
Days,  and  at  the  fame  time  12  Deg.  oiDe- 
clination,  viz.  from  Y  to  n.  Then  mov¬ 
ing  from  to  If  in  3  of  Days  more  it  gains 
30  Deg.  on  the  Ecliptick,  and  S£  Deg. 
of  Declination,  viz.  from  n  to  a.  Then 
again  from  If  to  S  in  30?  Days  more  it 
gains  3  o  Deg.  on  the  Ecliptick,  and  but  3  ~ 
Deg.  of  Declination ,  viz.  from  a  to  T.  I 
might  alfo  fhew  the  fame  difference  between 
its  Declination  and  its  Motion  on  the  Eclip¬ 
tick  in  its  Dcl'cent from  ©  to  llg,  and  ft. 

By  drawing  another  Scheme  of  the  fame 
kind  below  the  Line  Y  C  ft,  we  might 
reprefent  the  Sun’s  Defcent  toward  the  Win¬ 
ter  Solftice,  and  its  return  again  to  the 
Spring;  and  thereby  fhew  the  fame  differen¬ 
ces  between  the  Suns  Declination  and  its 
Motion  on  the  Ecliptick  in  the  Winter  half- 
year  as  the  prefent  Scheme  fhews  in  the 
Summer  half-year.  Here- 
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Hereby  it  is  evident  how  it  comes  to  pafs, 
that  the  Sun's  Declination  alters  near  half  a 
Degree  every  Day  juft  about  the  Equinoxes-, 
but  it  fcarce  alters  fo  much  in  10  or  12 
Days  on  each  fide  of  the  Solflices:  And  this 
ihews  the  Reafon  why  the  Length  of  Days 
and  Nights  changes  fo  fall  in  March  and 
September,  and  fo  exceeding  flowly  in  June 
and  December :  For  according  to  the  In- 
creafe  of  the  Sun’s  Declination  in  Summer, 
its  Semidiurnal  Arc  *  will  be  larger,  and 
confequently  it  muft  be  fo  much  longer  be¬ 
fore  it  comes  to  its  full  Height  at  Noon, 

and  it  ftays  fb  much  longer  above  the  Hori¬ 
zon  before  it  fets. 

Thus  while  the  Sun’s  Declination  increafcs 
or  decreafes  by  flow  degrees,  the  Length  of 
the  Days  muft  increafe  and  decreafe  but 
very  flowly;  and  when  the  Sun’s  Declina¬ 
tion  increafes  and  decreafes  fwiftly,  fo  alfo 
muft  the  Length  of  the  Days :  All  which 
are  very  naturally  and  eafily  reprefented  by 
the  Globe, 


SECT.  VII. 

Of  Longitude  and  Latitude  on  the  Heaven¬ 
ly  Globe,  and  of  the  Nodes  and  Eclipfes 
of  the  ‘Planets. 


T 


H  E  Longitude  and  Latitude  in  Auto¬ 
nomy  are  quite  different  things  from 

n  Diu™“!  dr‘  is  that  part  of  the  Circle  or  Parallel  of 

.  ;«  °maWhJ.cht.1S  ab?.ve  tile  Horizon-,  and  the  half  of  that 

part  *s  call  d  the  Sewiidiurtial  Arc* 
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Longitude  and  Latitude  in  Geography,  which 
is  ready  to  create  fome  Confufion  to  Learners. 

The  Longitude  of  the  Sun  or  any  Star 
is  its  Diftance  from  the  Point  Aries  e aft- 
ward,  meafufd  on  the  Ecliptick .  This  is  a 
fhort  way  of  deferibing  it,  and  agrees  per- 
feftly  to  the  Sun  :  But  in  Truth  a  Star's  Lon¬ 
gitude  is  its  Diftance  e  aft  ward  from  a  great 
Arch  drawn  perpendicular  to  the  Ecliptick 
thro '  the  Point  Aries,  and  meafufd  on  the 
Ecliptick , 

We  do  not  fo  ufually  talk  of  the  Sun's  Lon¬ 
gitude,  becaufe  we  call  it  his  Place  in  the 
Ecliptick ,  reckoning  it  no  farther  backward 
than  from  the  beginning  of  the  Sign  in 
which  he  is.  So  the  24th  Day  of  June,  we 
fay  the  Sun  is  in  the  14th  Deg.  of  Cancer , 
and  not  in  the  104th  Deg.  of  Longitude . 

The  Latitude  of  a  Star  or  Planet  is  its 
Diftance  from  the  Ecliptick ,  meafufd  by  an 
Arch ,  drawn  thro  that  Star  perpendicular 
to  the  Ecliptick . 

Longitude  and  Latitude  on  the  Heavenly 
Globe  bear  exactly  the  fame  Relation  to  the 
Ecliptick  as  they  do  on  the  Earthly  Globe 
to  the  Equator .  As  the  Equator  is  the  Line 
from  which  the  Latitude  is  counted,  and 
on  which  the  Longitude  is  counted  on  the 
Earthly  Globe,  fo  the  Ecliptick  is  the  Line 
from  which  the  Latitude ,  and  on  which  the 
Longitude  are  counted  on  the  Heavenly 
Globe.  ,  And 
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And  thus  the  Lines  of  Latitude  in  the  Hea¬ 
venly  Globe  are  all  fuppofed  Parallels  to  the 
Eclipticky  and  the  Lines  of  Longitude  cut  the 
Ecliptick  at  right  Angles,  and  all  meet  in  the 
Poles  of  the  Eclipticky  bearing  the  fame  Re¬ 
lation  to  it  as  on  the  Earthly  Globe  they  do 
to  the  Equator. 

The  Latitude  of  a  Star  or  Planet  is  called 
Northern  or  Southern  as  it  lies  on  the  North 
or  South  fide  of  the  Ecliptick, 

The  Sun  has  no  Latitude ,  becaufe  it  is 
always  in  the  Ecliptick.  This  Relation  of 
Latitude  therefore  chiefly  concerns  the  Pla¬ 
nets  and  the  Stars. 

The fixt  Stars  as  well  as  the  Planets  have 
their  various  Longitudes  and  Latitudes  5  and 
their  particular  Place  in  the  Heavens  may 
be  aflign'd  and  determin'd  thereby,  as  well 
as  by  their  Right  Afcenfion  and  Declination 
which  1  mention'd  before;  and  Aftronomers 
ufe  this  Method  to  fix  exaddly  the  Place  of  a 
Star  *.  But  I  think  it  is  caller  for  a  Learn¬ 
er  to  find  a  Stars  Place  by  its  Declination P 
and  Right  Afcenfion ;  and  the  common  As¬ 
tronomical  Problems  feem  to  be  folv’d  more 
naturally  and  eafily  by  this  Method. 

*  Aftronomers  know  that  not  only  the  12  Conftellations  or 
the  Zodiac,  but  alfo  all  the  fix'd  Stars  move  from  the  Weft  to¬ 
ward  the  Eaft  about  5 o "  in  a  Year,  or  one  Degree  in  72 
Years,  in  Circles  parallel  to  the  Ecliptick.  Therefore  their  De¬ 
clination  is  a  little  alter’d  in  72  Years  time,  that  being  mea- 
lur’d  from  the  Equator :  But  their  Latitude  never  alters,  that 
being  meafured  from  the  Ecliptick:  And  upon  this  Account 
Aftronomers  ufe  the  Latitude  rather  than  the  Declination  in 
their  Meafures,  becaufe  it  abides  the  fame  for  ever, 

D  It 
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It  may  be  here  mentioned  (tho*  *tis  before 
its  proper  place,  that  the  feveral  Planets,  viz. 
Sat  urn ,  Jupiter ,  Mars,  Venus ,  Mercury , 
and  the  Moon  make  their  Revolutions  at 
v*ery  different  Diftances  from  the  Earth,  from 
the  Sun,  and  from  one  another  $  each  having 
its  diftind  Orbit  or  Path  nearer  or  farther 
from  us.  And  as  each  of  their  Orbits  is  at 
vaftly  different  Diftances,  fo  neither  are  they 
perfedly  parallel  to  one  another,  nor  to 
the  Ecliptick  or  yearly  Path  of  the  Sun. 

Thence  it  follows  that  thefe  Planets  have 
feme  more,  feme  lefs  Latitude ,  becaufe 
their  Orbits  or  Paths  differ  feme  few  Degrees 
from  the  Sun’s  Path,  and  interfed  or  crofs 
the  Ecliptick ,  at  two  oppofite  Points  in  cer¬ 
tain  fmall  Angles  of  two,  three,  four  or 
five  Degrees,  which  Points  are  called  the 
Nodes . 

The  Node  where  any  Planet  croffes  the 
Ecliptick  afcending  to  the  Northward  is 
called  the  Dragon's  Head ,  and  marked  thus 
Q.  Where  the  Planet  croffes  the  Ecliptick 
defcending  to  the  Southward,  ftis  call’d  the 
Dragons  Tail ,  and  marked  thus  y. 

Tis  very  difficult  to  reprefent  the  Lati- 
tudeof  the  Planets  in  their  different  Orbits 
either  upon  a  Globe,  or  upon  a  flat  or  plain 
Surface ;  the  belt  way  that  I  know  is,  to  take 
two  fmall  Hoops  of  different  Sizes,  as  in  Fig. 
XL  and  thruft  a  ftrait  Wyre  c  0  thro’  them 

2  both 
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both  in  the  two  oppofite  parts  of  their  Cir" 
cumference:  Then  turn  the  innermoft  Hoop 
(which  may  reprefentthe  Tath  of  the  Moon) 
fo  far  afide  or  obliquely  as  to  make  an  Angle 
of  si  Degrees  with  the  outermoft  Hoop, 
(which  reprefents  the  Suns  \ Fath .)  Thus 
the  two  Points  c  and  0  or  and  ^3  where 
the  Wire  joins  the  Hoops,  are  the  two  Nodes 
or  the  Points  of  Interfe&ion. 

This  Difference  of  Orbits  of  the  Planets 
and  their  Interfeffiions  or  Nodes ,  may  bere- 
prefented  alfo  by  two  circular  pieces  of  Paft« 
board  as  in  Fig.  XII.  When  the  lefs(whofe 
edge  reprefents  the  Moon's  Orbit)  is  put  half 
way  thro’  a  flit  A  B,  that  is  made  in  the  Dia¬ 
meter  of  the  larger  (or  the  Sun’s  Orbit,)  and 
then  brought  up  near  to  a  parallel  or  level 
with  the  larger  within  5^  Degrees.  Thus 
the  two  Nodes  will  be  reprefented  by  A 
and  B. 

If  the  Moons  Path  and  the  Suds  were  pre- 
cifely  the  fame,  or  parallel  Circles  in  the 
fame  Plane,  then  at  every  New  Moon  the 
Sun  would  be  eclipfed  by  the  Moon’s  coming 
between  the  Earth  and  the  Sun :  And  at 
every  Full  Moon  the  Moon  would  be  eclipfed 
by  the  Earth’s  coming  between  the  Sun  and 
the  Moon.  But  fince  the  Planes  of  their 
Orbits  or  Paths  are  different,  and  make 
Angles  with  each  other,  there  cannot  be 
Eclipfes  bin  in  or  near  the  place  where  the 

D  z  Planes 
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Hanes  of  their  Orbits  or  Paths  interfed  or 
crofs  each  other. 

In  or  very  near  thefe  Nodes,  therefore,  is 
the  only  place  where  the  Earth  or  Moon  can 
hide  the  Sun  or  any  part  of  it  from  each 
other,  and  caufe  an  Eclipfe  either  total  or 
partial:  And  for  thefe  Reafons  the  Orbit  or 
Path  of  the  Sun  is  called  the  Ecliptick. 

The  Eclipfes  of  other  Planets,  or  of  any 
part  of  the  Sun  by  their  Interpofition,  arefo 
very  inconfiderable  as  deferve  not  our  pre- 
fent  Notice. 

SECT.  VIII. 

Of  Altitude ,  Azimuth ,  Amplitude ,  and 
various  Rifings  and  Settings  of  the  Sun 
and  Stars . 

THE  Altitude  of  the  Sun  or  Star  is  its 
Height  above  the  Horizon ,  meaf tir'd 
hy  the  T>egrees  on  the  Quadrant  of  Alti¬ 
tudes . 

As  the  Height  of  the  Sun  at  Noon  is  called 
its  Meridian  Altitude ,  or  its  Culminating ,  fo 
the  Height  of  the  Sun  in  the  Eaft  or  Weft 
is  fometimes  call’d  its  Vertical  Altitude . 

The  Quadrant  of  Altitudes  is  a  thin  La¬ 
bel  of  Brafs,  with  a  Nut  and  Skrew  at  the 
End  of  it,  whereby  Tis  fattened  to  the  Me¬ 
ridian  at  the  Zenith  of  any  Place  ,*  now  by 
bending  this  down  to  the  Horizon}  you  find 
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the  Altitude  of  any  Star  or  Point  in  the 
Heavens,  becaufe  the  Label  is  divided  into 
90  Deg.  counting  from  the  Horizon  upward. 

Circles  parallel  to  the  Horizon ,  fuppofed 
to  be  drawn  round  the  Globe,  thro’  every 
Degree  of  the  Quadrant  of  Altitudes  lefs 
and  lefs  till  they  come  to  a  Point  in  the 
Zenith,  are  called  ‘Parallels  of  Alt  it  ude,  or 
fometimes  in  the  old  Arabick  name,  A  Inn- 
cant  ars.  But  thefe  can  never  be  adually 
drawn  on  the  Globe,  becaufe  the  Horizon 
and  Zenith  are  infinitely  variable,  accord¬ 
ing  to  the  different  Latitudes  of  Places.  In 
the  VIth  Figure,  fuppofe  Z  to  be  the  Zenith, 
N  the  Nadir,  H  R  the  Horizon,  the  ftrait 
Lines  ab,  fg,  km,  will  reprefent  the  Pa» 
rallels  of  Altitude. 

Note ,  The  Sun  being  always  higheft  on 
the  Meridian,  or  at  Noon,  it  defeends  in 
an  Arch  towards  the  Horizon  in  order  to  fet, 
by  the  fame  Degrees  by  which  it  afeended 
from  the  Horizon  after  its  rifing.  Stars  and 
Planets  rife  and  fet,  and  come  to  the  Meri¬ 
dian  at  all  different  Hours  of  the  Day  or 
Night  according  to  the  various  Seafons  of 
the  Year,  or  according  to  the  Signs  in  which 
the  Planets  are. 

As  the  word  Altitude  is  ufed  to  fignifie 
the  Height  of  the  Sun  or  Star  above  the  Ho¬ 
rizon,  fo  th  z'Depreffon  of  the  Sun  or  Star  is 
its  Diftance  from  or  below  the  Horizon, 
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The  Azimuth  of  the  San  or  Star  is  its 
5 Diftancefrom  any  of  the  four  Cardinal  Points , 
Eaft,  Weft,  North  and  South,  meafufd  by 
the  ^Degrees  on  the  Horizon. 

Note ,  When  we  fpeak  of  the  Suns  Azi¬ 
muth  in  general,  we  ufually  mean  his  Hif 
tance  from  the  South :  But  when  his  Diftance 
from  the  North,  Eaft,  or  Weft  is  intended, 
we  fay,  his  Azimuth  from  the  North ,  the 
Eaft,  or  the  Weft, 

Great  Circles  cutting  every  Degree  of  the 
Horizon  at  Right  Angles,  and  meeting  in 
the  Zenith  and  Nadir  are  call’d  Azimuthal 
or  Vertical  Circles.  They  dired  the  Eye  to 
the  Point  of  the  Sun  or  Star’s  Azimuth  on 
the  Horizon ,  tho*  the  Sun  or  Star  may  be 
far  above,  or  below  the  Horizon. 

Note,  Vertical  Circles  are  the  fame  with 
Regard  to  the  Zenith,  Nadir,  and  the  Ho¬ 
rizon,  as  Meridians  or  Hour  Circles  are 
with  Regard  to  the  two  Poles  of  the  World 
and  the  Equator.  But  thefe  Vertical  Cir¬ 
cles  can  never  be  adually  drawn  on  a  Globe, 
becaufe  the  Zenith ,  Nadir ,  and  Horizon 
are  ever  variable.  See  them  reprefented 
Fig.  V I.  by  the  Lines  Z  H  N,  Z  a  N,  Z  e  N, 
&c.  fuppofmg  FI  R  to  be  the  Horizon. 

Note,  The  Quadrant  of  Altitudes  being 
moveable  when  one  End  of  it  is  faftened  at 
the  Zenith,  the  graduated  Edge  of  it  may 
be  laid  over  the  place  of  the  Sun  or  Star, 

..  ’  ’  and 
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and  brought  down  to  the  Horizon  5  then 
it  reprefents  any  Azimuth  or  Vertical  Cir¬ 
cle  y  in  which  the  Sun  or  Star  is;  and  thus 
it  fhews  the  Degree  of  its  Azimuth  on  the 
Horizon. 

Note?  The  Azimuth  of  the  Sun  or  Star 
from  the  Eajl  or  IVeJl  Points  of  the  Horizon 
at  its  rifingor  Petting,  is  called  its  Amplitude. 

Note ,  The  Sun  is  always  in  the  South  at 
Noon,  or  12  a  Clock,  and  in  the  North  at 
Midnighty  viz.  in  Europe  and  all  Places  on 
this  fide  of  the  Equator.  But  Tis  not  at  the 
Eaft  or  Weft  at  fix  a  Clock  any  other  Day 
in  the  Year  befides  the  two  Equinoctial  Days, 
as  will  eafily  appear  in  an  oblique  Fofition 
of  the  Sphere ,  (of  which  fee  the  next  Section) 
and  efpecially  in  the  laft  SeCtion  where  the 
Analemma  fhall  be  more  fully  defcribed. 

Yet  the  Relation  which  the  Parallels  of 
Altitude  bear  to  the  Vertical  Circles ,  and 
which  thefe  Vertical  or  Azimuthal  Circles 
bear  to  the  Meridians  or  Hour-Circles  may 
be  reprefented  to  the  Eye  in  Fig.  VI,  and  VIL 

In  Fig.  VI.  Suppofe  the  outermoft  Circle 
be  the  Meridian,  H  R  the  Horizon,  Z  the 
Zenith,  N  the  Nadir  j  then  d  by  f  g9  k  m  i 
will  be  Parallels  of  Altitude:  and  Z  a  N, 
Z  e  N,  Z  0  N,  Z  C  N,  &c.  will  be  vertical 
Circles ,  or  Circles  of  Azimuth  crofting  the 
others  at  Right  Angles. 

Thus  Z  CN  is  .the  vertical  Circle  of  Eaft 

D  4  or 
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or  Weft,  And  in  this  Scheme  j  ^  or  /  H 
will  be  the  Arc  of  the  Altitude  of  the  Star 
S,  and  H  a  will  be  its  Azimuth  from  the 
Meridian ;  and  C  a  will  be  its  Azimuth  from 
the  Eaft  or  Weft. 

But  if  the  Line  HR  be  fuppofed  to  re- 
prefent  the  Equator,  then  Z  and  N  will  be 
the  two  poles  of  the  World,  and  then  dby 

fgj  &c.  will  be  Tarellels  of  Latitude  on 
Earth,  or  Parallels  of  Declination  in  the  Hea¬ 
vens.  Then  alfo  the  Arches  Z  H  N,  Z  a  N, 
Z  e  N,  Z  o  N,  Z  C  N,  will  be  Meridians ,  or 
Lines  of  Longitude  on  Earth,  and  Hour  Cir¬ 
cles  in  the  Heavens. 

In  f  igure  VII.  Let  the  outmoft  Circle  be 
the  Meridian,  H  R  the  Horizon,  Z  the  Ze¬ 
nith,  N  the  Nadir,  E  Q_  the  Equator,  P  L 
the  Axis  of  the  W odd,  or  rather  the  two 
Poles,  North  and  South;  then  Z  H  N, 
Z a N,  Z^N,  ZCN  will  be  Circles  of  A- 
zimuth  .-PEL,  P<?L,  P  u  L,  P  C  L,  &c.  will 
be  Hour  Circles . 

And  in  this  Pofition  the  Star  s  will  have 
T  sy  i.  e .  equal  to  Ee?for  its  Hour  from  Noon 
or  the  Meridian  5  but  its  Azimuth  from  Noon 
or  the  South  or  Meridian  will  be  He.  Or 
if  you  reckon  its  Azimuth  from  the  Eaft  or 
Weft  Vertical  (which  is  ZCN)  it  will  be 
found  to  be  Ce>  while  its  Hour  reckoned 
from  P  6  C  L  (which  is  the  Six  a  Clock  Hour 
Line)  will  b$  found  to  be  6  s  or  C  0, 

Thu$ 
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Thus  it  will  appear  how  the  Hour  of  the 
Sun  differs  from  its  Azimuth,  and  that  both 
of  them  are  number'd,  or  counted  from  the 
Meridian  P  ZEHLN  5  yet  they  do  not  by 
any  means  keep  equal  Pace  with  one  ano¬ 
ther,  one  being  number'd  along  the  Equa¬ 
tor  E  Q j  the  other  number'd  along  the  Ho¬ 
rizon  H  R. 

Thus  you  fee  mofl  evidently  that  if  you 
fuppofe  the  ,Sun  j*  to  be  in  the  Tropic  of 
Cancer  reprefented  by  the  Line  T  the 
difference  between  the  Hour  and  Azimuth 
will  appear  to  be  very  great,  and  that  the 
Suns  Azimuth  from  Noon  He  increafes  a 
great  deal  fafter  than  his  Hour  T  s  doth  in 
the  middle  of  Summer.  And  if  another  Line 
K  Y?  were  drawn  to  reprefent  the  Tropic  of 
Capricorn ,  the  Sun's  Azimuth  from  Noon 
will  appear  to  increafe  a  great  deal  flower 
than  his  Hours  do  in  the  middle  of  Winter. 

I  think  it  fliould  not  utterly  be  omitted 
here  what  is  mentioned  in  almoft  ail  Writ¬ 
ings  of  this  kind,  {viz.)  that  a  Star  is  faid 
to  rife  or  fet  CofmicaUy  when  it  rifes  or  fets 
at  Sun- fet  ting . 

Tis  faid  to  rife  or  fet  Achronically  if  it 
rife  or  fet  at  Sun- fet  ting. 

A  Star  is  faid  to  rife  Heliacally  when  it 
is  juft  come  to  fuch  a  Diftancefrom  the  Sun 
as  that  'tis  no  longer  hid  by  the  Sun-Beams. 
And  it  is  faid  to  fet  Heliacally  when  the  San 

approaches 
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approaches  fo  near  to  it  as  that  it  begins  to 
disappear  from  our  Sight  being  hid  by  the 
Beams  of  the  Sun. 

The  fixt  Stars  and  the  three  Superior  Pla¬ 
nets  Mars ,  Jupiter ,  and  Saturn  rife  Helia - 
cally  in  the  Morning,  but  the  Moon  in  the 
Evening;  tor  Tis  in  the  Evening  the  New 
Moon  firft  appears,  coining  from  her  Con¬ 
junction  with  the  Sun. 

Note,  This  fort  of  Rifing  and  Setting  of 
the  Stars  is  alfo  called  ‘ Poetical ;  becaufe 
the  Ancient  Poets  frequently  mention  it. 

SECT.  IX. 

Of  the  Inhabitants  of  the  Earth  according 
to  the  To  [it  ions  of  the  Sphere ,  the  Zones , 
&c. 

IN  order  to  make  the  ^DoSlrine  of  the 
Sphere  or  Globe  yet  more  plain  and  in¬ 
telligible,  let  us  confider  the  Inhabitants  of 
the  feveral  parts  of  the  World,  who  may 
be  diftinguifhed  three  Ways,  (1.)  according 
to  the  various  Tofitions  of  the  Globe .  (2.) 
According  to  the  five  Zones .  (3.)  In  Rela¬ 
tion  to  one  another . 

Firft,  Let  us  confider  them  according  to 
the  various  Tofttions  of  the  Globe  or  Sphere , 
which  are  either  cDireffi,  Parallel,  or  Oblique . 

Thefe  three  Pofitions  of  the  Sphere  are 
reprefented  in  Figure  VIII,  IX,  X,  in  each 

of 
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of  which  the  out  mod  Circle  is  the  Meridian , 
HR  is  the  Horizon ,  E  the  Equator,  S 
*V?  the  Ecliptick ,  SN  the  Axis  of  the  World, 
N  the  North  Role ,  S  the  South ,  Z  D  the 
Vertical  Circle  of  and  Z  the  ifr- 
»//£,  D  the  Nadir ,  S  A  the  Tropic  of  Can¬ 
cer,  C  V?  the  Tropic  of  Capricorn .  The  va¬ 
rious  Pofition  of  thefe  Lines  or  Circles  will 
appear  by  the  following  Defcriptions. 

I.  A  DireUt  or  Right  Sphere  Fig.  VIII.  is 
when  the  Roles  of  the  World  are  in  the 
Horizon ,  and  the  Equator  paffes  through 
the  Zenith :  This  is  the  Cafe  of  thofe  who 
live  directly  under  the  Line  or  Equator. 

Here  the  Inhabitants  have  no  Latitude , 
no  Elevation  of  the  Pole :  The  North  or 
South  Roles  being  in  the  Horizon  they  may 
very  nearly  fee  them  both. 

All  the  Stars  do  once  in  twenty  four  Hours 
rife  and  fet  with  them,  and  all  at  right  An¬ 
gles  with  the  Horizon. 

The  Sun  alfo,  in  whatfoever  Parallel  of 
Declination  he  is,  rifes  and  fets  at  right 
Angles  with  the  Horizon ;  their  Days  and 
Nights  therefore  are  always  equal,  becaufe 
the  Horizon  exa&ly  cuts  the  Sun's  Diurnal 
Circle  in  Halves. 

They  have  two  Summers  every  Year,  {viz.) 
when  the  Sun  is  in  or  near  the  two  Equi- 
noStial  Roints ,  for  then  he  is  juft  over  their 

Heads  at  Noon  and  darts  his  ftrongeft  Beams. 

And 
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And  they  have  two  Winters,  (*z;/;£.)  when 
the  Sun  is  in  or  near  the  Tropics  of  Cancer 
and  Capricorn ;  for  then  the  Sun  is  fartheft 
diflant  from  them,  though  even  then  it  is 
nearer  than  his  to  us  in  England  at  Midfiim- 
mcr. 

II.  A  Parallel  Sphere ,  Fig.  IX.  is  where 
the  Poles  of  the  World  are  in  the  Zenith 
and  Nadir :  And  the  Equator  is  in  the  Ho¬ 
rizon. 

Now  if  there  were  any  Inhabitants  thus 
'  dire&ly  under  the  North  and  South  Poles, 
they  would  have  only  one  Day  of  fix  Months 
long,  and  one  Night  of  fix  Months, in  a  whole 
Year,  according  as  the  Sun  is  on  this  or  the 
other  Side  of  the  Equator  ;  for  the  Sun  mo¬ 
ving  (lowly  inhhe  Ecliptick  on  the  North  fide 
of  the  Equator  half  a  Year,  would  be  all  that 
time  above  the  Horizon  to  the  Inhabitants  at 
the  North  Pole ,  though  it  went  round  them 
daily  :  And  the  Sun  moving  in  the  Ecliptick 
on  the  South  fide  of  the  Equator  half  a  Year, 
would  be  below  their  Horizon  all  that  Time. 
The  fame  might  be  faid  concerning  the  In¬ 
habitants  of  the  South  Pole. 

The  two  Equinoctial  Days,  or  when  the 
Sun  is  in  the  Points  Aries ,  or  Libra ,  the 
Day  and  Night  are  equal  all  the  World 
over  5  and  this  is  true  in  a  Senfe  to  thofe  who 
live  under  the  Poles $  for  the  Centre  of  the 
Sun  is  in  their  Horizon.  Thus  half  the  Sun 

is 
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Is  above  their  Horizon,  and  half  below  it 
for  24  Hours  together. 

Thus,  though  the  Polar  Inhabitants  begin 
to  lofe  the-Snn  at  the  Autumnal  Equinox , 
they  are  not  in  utter  Darknefs  all  the  Time 
of  the  Suns  Abfence  :  For  the  Twilight  lafts 
till  the  Sun  is  1 8  Degrees  below  their  Hori¬ 
zon,  and  that  is  till  he  has  1 8  Degrees  of  ‘De¬ 
clination.  The  Inhabitants  of  the  North  Pole 
are  therefore  without  the  Twilight  only  from 
the  2d  of  November  till  the  18th  of  January. 

Let  it  be  noted  alfo  that  the  Refraction 
of  the  Rays  through  the  thick  Air  or  At - 
mofphere  makes  the  Sun  appear  above  their 
Horizon  feveral  Days  fooner,  and  difap- 
pear  feveral  Days  later,  than  otherwife 
it  would  do.  It  may  be  added  in  favour  of 
their  Habitation  too,  that  the  Moon  when 
file  is  brighteft,  (viz.)  from  the  firft  Quarter 
to  the  laft,  do^s  not  fet  during  their  middle 
of  Winter:  For  in  that  Part  of  her  Month 
file  is  m oft  oppofite  to  the  Sun,  and  is  there¬ 
fore  in  that  Part  of  the  Heavens  which  is  moft 
diftant  from  the  Sun  while  he  never  rifes. 

The  Parallels  of  the  Sun’s  ‘Declination  in 
this  Pofition  of  the  Sphere  are  all  parallel  to 
the  Horizon  j  and  are  the  fame  with  the  Pa¬ 
rallels  of  his  Altitude ,  and  therefore  his 
higheft  Altitude  with  them  can  never  ex¬ 
ceed  23^  Degrees. 

The  Stars  that  they  could  fee  would  be 

always 


48  The  fir  ft  'Principles  oft  Sed.  9. 

always  the  fame,  making  perpetual  Revo¬ 
lutions  round  them,  and  never  fet  nor  rife, 
nor  be  higher  or  lower.  And  the  Planets 
during  half  their  Periods  will  be  above  their 
Horizon ,  as  Saturn,  15  Years,  Jupiter  6, 
Mars  1,  &c. 

III.  An  Oblique  Sphere ,  Fig.  X.  is  where 
the  Latitude  or  Elevation  oi  the  Pole  is  at 
any  Number  of  Degrees  lefs  than  90.  There¬ 
fore  all  the  Inhabitants  of  the  Earth  (except 
under  the  Equator  and  the  'Poles ,)  have  an 
Oblique  Sphere . 

Here  the  Equator  and  all  the  Parallels  of 
Declination  cut  the  Horizon  obliquely,  there¬ 
fore  the  Sun  and  Stars  always  rife  and  let 
at  oblique  Angles  with  the  Horizon . 

As  one  Pole  of  the  World  is  always  in 
their  View,  and  the  other  is  never  feen,  fo 
there  are  fome  Stars  which  never ^fet,  and 
others  which  never  rife  in  their  Horizon . 

Their  Days  and  Nights  are  of  very  diffe¬ 
rent  Lenghts  according  to  the  different  De¬ 
clination  of  the  Sun  in  the  ieveral  Sea  Ions 
of  the  Year. 

In  this  Oblique  *P  option  of  the  Sphere 
Aftronomers  fometimes  talk  of  the  Oblique 
Afcenfion  of  the  Sun  or  Stars  5  and  in  order 
to  obtain  a  clearer  Idea  of  it,  let  us  again 
eonfider  the  Right  Afcenfion ,  which  is  the 
Sun  or  Star’s  diftance  from  that  Meridian , 
which  pajfes  thro 5  the  point  Aries ,  me  a- 
fured  on  the  Equator .  °r 
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Or  it  may  be  expreft  thus :  The  Right 
Afcenfion  is  that  Degree  of  the  Equator 
which  comes  to  the  Meridian  together  with 
the  Sun  or  Star,  confidcr’d  in  its  diftance 
from  the  point  Aries . 

But  the  Oblique  Afcenfion  is  that  Degree 
of  the  Equator  which  in  an  oblique  Sphere 
rifes  together  with  the  Sun  or  Star  confi- 
der’d  in  its  Diftance  from  the  Point  Aries . 

Note,  That  in  a  Right  or  DireEl  Sphere 
all  the  heavenly  Bodies  can  only  have  Right 
Afcenfion ,  and  no  Oblique  Afcenfion  5  becaufe 
the  fame  Point  or  Degree  of  the  Equator 
that  rifes  with  them  comes  alfo  to  the  Me¬ 
ridian  with  them  :  But  in  an  Oblique  Sphere 
there  is  fometimes  a  great  deal  of  Difference 
between  the  Point  that  rifes  with  them  and 
the  point  that  comes  with  them  to  the  Me¬ 
ridian. 

Now  the  Difference  between  the  Right 
Afcenfion  of  the  Sun  or  Star,  and  its  Ob¬ 
lique  Afcenfion  is  called  the  A fcenfional  Dif¬ 
ference, 

Note ,  Concerning  the  Stars  in  the  Equa¬ 
tor,  that  their  Right  and  Oblique  Afcenfion 
arc  equal:  Therefore  the  Sun  in  the  Equi¬ 
noxes  riling  at  6  and  fetting  at  6  has  no  Afi 
cenfional  Difference :  But  as  he  goes  onward 
from  the  Equator  toward  the  Winter  Solftice, 
he  rifes  after  6  5  and  as  he  goes  toward  the 
Summer  he  rifes  before  6$  and  the  Difiance 
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of  his  rifing  or  fetting  from  6  a  Clock  is  called 
the  Afcenfional  'Difference . 

And  perhaps  ’tis  fufficient  as  well  as  much 
cafier  for  a  Learner  to  remember  that  the 
Time  of  the  Sun  or  Star's  rifing  or  fetting 
before  or  after  6  a  Clock  is  called  by  Aftro- 
nomers  the  Afcenfional  Difference  without 
taking  any  Notice  at  all  of  the  Oblique  Afi 
cenfiony  which  is  neither  fo  eafy  to  be  ap¬ 
prehended  or  remembred. 

The  Second  Diftin&ion  of  the  Inhabitants 
of  the  Earth  may  be  made  according  to  the 
five  Zones y  which  they  inhabit  j  this  was  an 
antient  Divifion  of  the  Globe. 

The  Zones  are  broad  Circles,  five  of 
which  cover  or  fill  up  the  Globe.  There  are 
two  Temper  at  e7  two  Frigid  or  cold,  and  one 
Torrid  or  hot. 

The  Torrid  or  burning  Zone  is  all  the 
(pace  that  lies  between  the  two  Tropics  j 
twas  once  counted  uninhabitable,  becaufe 
of  cxceffive  Heat,  being  fo  near  the  Sun  j  but 
later  Difcoveries  have  found  many  and  great 
Nations  inhabiting  thofe  parts  which  con¬ 
tain  the  greateft  part  of  Africa  and  of  South 
America . 

The  two  Frigid  or  cold  Zones  are  thofe 
Spaces  which  are  included  within  the  two 
Tolar  Circles ,  with  the  Pole  in  the  Centre, 
at  great  Diftance  from  the  Sun,  fcarcely  ha¬ 
bitable  by  Reafon  of  the  Cold.  There  lies 

Greenland 
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Greenland  and  Lapland  coward  the  North 
Pole.  The  South  Pole  and  Polar  Regions 
are  undifcovered. 

The  two  temperate  Zones  are  thofe  Spaces 
that  lye  on  either  fide  of  the  Globe  between 
the  Tropics  and  the  Tolar  Circles ,  where  the 
Sun  gives  a  moderate  Heat,  and  make  thofe 
parts  mod  convenient  for  the  Habitation  of 
Men.  All  Europe ,  and  the  greateft  part  of 
Afta,  and  North  America  lie  in  the  North 
temperate  Zone. 

Note ,  That  the  Torrid  Zone  lying  between 
the  two  Tropics ,  every  Place  in  it  has  the 
Sun  in  the  Zenith ,  or  exaftly  over  their 
Heads  once  or  twice  in  every  Year. 

Thofe  who  live  under  the  Tropic  of  Can¬ 
cer  have  their  Winter  when  the  Sun  is  in 
Capricorn.  Thofe  who  live  under  the  Tro¬ 
pic  of  Capricorn  have  their  Winter  when  the 
Sun  is  in  Cancer.  Thofe  who  live  under 
the  Equator  have  (as  I  faid  before)  two  Win¬ 
ters  in  the  Year ;  thoJ  indeed  there  is  fcarce 
any  Sea  (on  can  be  called  Winter  within  the 
Limits  of  the  Torrid  Zone. 

Thofe  who  live  juft  within  the  Borders  of 
the  two  Frigid  Zones ,  lofe  the  Sun  for  twen- 
nty  four  Hours  together  at  Midwinter  when 
the  Sun  is  in  the  contraryTropick :  And  thofe 
Places  that  are  nearer  and  nearer  to  the  Poles 
lole  the  Sun  for  two,  three,  four,  five,  fix 
Days,  for  whole  Weeks  or  Months  together 

E  at 
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at  their  Winter,  or  when  the  Sun  is  near 
the  contrary  Tropick . 

What  is  (aid  concerning  the  Lofs  of  Light 
a  whole  Day  or  Week  or  Month  at  Winter 
in  either  of  the  frozen  Zones ,  mud  be  alfo 
(aid  concerning  the  gaining  a  whole  Day 
or  Week  or  Month  of  Daylight  at  their 
Summer  h  and  thofe  parts  of  the  Year  are  all 
Darknefs  in  the*  Northern  frigid  Zone , 
which  are  all  Daylight  in  the  Southern. 

Thus  as  you  go  farther  Northward  or 
Southward  the  Continuance  of  the  Sun 
above  the  Horizon  grows  longer  in  their 
Summer ;  and  the  utter  Abfence  of  it  below 
the  Horizon  grows  longer  in  their  Winter ;  till 
you  come  to  thofe  Inhabitants  (if  any  fuch 
there  be)  who  live  under  the  Pole ,  for  thefe 
have  half  the  Year  Night,  and  half  the  Year 
Day,  as  I  faid  before  concerning  the  Parallel 
Sphere . 

In  the  two  Temperate  Zones ,  (as  alfo  in 
the  Torrid  Zone )  there  are  never  quite  24. 
Hours  either  of  Day  or  of  Night  together  j 
but  when  the  Sun  is  in  the  Equator,  all 
Days  and  Nights  are  equal :  Afterwards  their 
Days  gradually  increafe  till  their  longed  Day 
in  Summer,  and  gradually  decreafe  till  their 
Ihorted  Day  in  Winter  :  Thos  thofe  who  live 
on  the  Borders  of  the  Polar  Circles  or  the 
Frigid  Zones  have  their  11th  of  June  or 
longed  Day  in  Summer  near  24  Hours  5  arM 

their 
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their  1  Ith  of  Hecember  or  fhorteft  Day  in 
Winter  but  juft  allows  the  Sun  to  peep  a 
Moment  above  the  Horizon ,  fo  that  their 
Night  is  very  near  24  Hours  long. 

Thirdly ,  The  Inhabitants  of  the  Earth  may 
alfo  be  divided  into  three  forts  in  refped  of 
their  Geographical  Relation  to  one  another, 
and  they  are  called  the  Rerioeci,  the  Antoeci 
and  Antipodes . 

I.  The  Rerioeci  live  under  the  fame  Ra- 
rallel  of  Latitude  on  the  fame  fide  of  the 
Globe,  but  differ  in  Longitude  from  Eaft  to 
Weft  1  So  Degrees  or  juft  half  the  Globe. 
Thefe  have  their  Summer  and  Winter  at  the 
fame  times  with  one  another,  but  Hay  and 
Night  juft  at  contrary  times.  Note,  thofe 
who  live  under  the  Poles  have  no  Rerioeci . 

II.  The  Antoeci  live  under  the  fame  Meri¬ 
dian  or  line  of  Longitude ,  and  have  the  fame 
Hegree  of  Latitude  too ,  but  on  contrary 
fides  of  the  Equator ,  one  to  the  North,  the 
other  the  South.  Thefe  have  Hay  and  Night 
exadtly  at  the  fame  time,  but  Summer 
and  Winter  contrary  to  each  other.  Note, 
thofe  who  live  under  the  Equator  have  no 
Antoeci . 

III.  The  Antipodes  have  (as  I  may  fo  ex- 
prefs  it)  the  Properties  of  the  Antoeci  and  Re- 
rioeci  join’d  together,  for  they  live  on  contra¬ 
ry  fides  of  the  Equator,  tho’  in  the  fame  La¬ 
titude  or  Diftance  from  it  5  and  their  Men- 

E  z  dian 
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dian  or  Line  of  Longitude  is  180  Degrees 
or  half  the  Globe  different.  A  Line  palling 
thro’  the  Centre  of  the  Earth  from  the  Feet 
of  the  one  would  reach  the  Feet  of  the  o- 
ther.  They  dwell  at  the  full  Diftance  of  half 
the  Globe,  and  have  Day  and  Night ,  Sum¬ 
mer  and  Winter  at  contrary  times. 

In  each  of  the  three  laft  Figures,  (viz.) 
VIII,  IX  and  X.  you  may  fee  thefe  Diftinc- 
tions  of  the  Earth’s  Inhabitants  exadly  re- 
prefented.  ®  A  are  Tericeciy  fo  are  C  V?. 
But  S  C  or  A  are  Antoeci.  S  'V?,  or 
A  C,  or  N  S,  or  FI  R,  or  E  are  all  An¬ 
tipodes  to  each  other. 

The  A mphifcii, Heterofcii  and  Afcii,  which 
are  only  Greek  Names  invented  to  tell  how 
the  Sun  cafts  the  Shadows  of  the  feveral  In¬ 
habitants  of  the  World,  are  not  worth  our 
prefent  Notice. 

SECT.  X. 

The  Natural  Defcription  of  the  Earth  and 
Waters  on  the  Ter  reft rial  Globe . 

H  E  Earth  may  be  divided  into  its  Na- 
j|  tural  or  its  \ Political  Parts.  The  one 
Diftindion  is  made  by  the  God  of  Nature 
who  created  it:  The  other  by  Men  who 
inhabit  it. 

The  Globe  or  Surface  of  Earth  on  which 

'V 

we  dwell  is  made  up  naturally  of  two  Parts, 

Land 
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Land  and  Water  $  and  therefore  it  is  called 
the  Terraqueous  Globe .  Each  of  thefe  Ele¬ 
ments  have  their  various  parts  and  fubdivi- 
fions,  which  are  as  varioudy  defcribed  ori 
artificial  Globes  or  Maps. 

The  Land  is  called  either  an  Ifiand,  a 
Continent ,  a  Beninfula,  an  lfihmus,  a  Pro¬ 
montory,  or  a  Coafi.  See  the  plain  Defcrip- 
tion  of  all  thefe  Fig.  XIIL 

An  Ifiand  is  a  Country  or  Portion  of  Land, 
compared  about  with  Sea  or  other  Water, 
as  Great  Britain ,  Ireland  in  the  Britifh  Seas  1 
Sicily ,  Crete,  Cyprus,  & c.  in  the  Medi¬ 
terranean  Sea  5  the  Ides  of  Wight ,  of  An¬ 
gle  fey ,  of  Man  near  England:  There  are 
alfo  Idands  in  Rivers. 

A  Continent  properly  fo  called  is  a  large 
Quantity  of  Land  in  which  many  great  Coun¬ 
tries  are  joined  together,  and  not  feparated 
from  each  other  by  the  Sea,  fuch  are  Eu¬ 
rope,  Afia,  Africa .  This  is  fometimes  called 
the  Main-Land . 

A  Beninfula  is  a  part  of  Land  almoft  in- 
compaffed  with  Water,  or  which  is  almoft 
an  Idand :  Such  is  th zMorea  which  joyns  to 
Greece,  fuch  is  Denmark  as  joining  to  Ger¬ 
many,  and  Taurica  Cherfonefus  joining  to 
Little  Tartary  near  Mufcovy  5  and  indeed 
Africa  is  but  a  large  Beninfula  joining  to 
Afia . 

An  Ifihmus  is  a  narrow  Neck  of  Land 

E  3  be- 
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between  two  Seas  joining  a  Peninfula  to  the 
Continent,  as  the  Ifthmus  of  cDarien  or  Pa¬ 
nama  which  joins  North  and  South  Ameri¬ 
ca:  The  Ifthmus  of  Corinth  which  joins  the 
Morea  to  Greece :  The  Ifthmus  of  Sues  which 
joins  Africa  to  Afia. 

A  Promontory  is  a  Hill  or  Point  of  Land 
ftretching  out  into  the  Sea :  It  is  often 
called  a  Cape ,  fuch  is  the  Cape  of  Good  Hope 
in  the  South  of  Africa ;  the  Land's  End 
and  the  Lizzard  Point  are  two  Capes  at  the 
Weft  of  England ,  Cape  Finifterre  on  the 
Weft  of  Spam,  &c. 

A  Coaft  or  Shore  is  all  that  Land  that 
borders  upon  the  Sea,  whether  it  be  in  Iflands 
or  Continents :  Whence  it  comes  to  pafs 
that  failing  near  the  Shore  is  called  Coafting . 

That  Part  of  the  Land  which  is  far  diftant 
from  the  Sea  is  called  the  Inland  Country : 
Thefc  are  the  Diviftons  of  the  Land. 

The  Water  is  divided  into  Rivers  or  Seas. 

A  River  is  a  Stream  of  Water  which  has 
ufually  its  Beginning  from  a  fniall  Spring 
or  Fountain ,  whence  it  flows  continually 
without  Intermifllon  and  empties  it  felf  in¬ 
to  fome  Sea.  But  the  Word  Sea  implies 
a  larger  Quantity  of  Water,  and  is  diftin- 
guifhed  into  Lakes ,  Gulfs,  Bays ,  Creeks > 
Straits ,  or  the  Ocean. 

The  Ocean  or  the  Main  Sea  is  a  vaft  fpread- 
ing  Collection  of  Water,  which  is  not  di« 

2  vided 
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vided  and  feparated  by  Lands  running  be¬ 
tween :  Such  is  the  At l ant ick  or  WefternO - 
cean  between  Europe  and  America:  The 
Eafiern  or  the  Indian  Ocean  in  the  E  aft -In¬ 
die's:  The  Eaciftck  Ocean  or  South  Sea  on  the 
Weil  fide  of  America ,  &c. 

Note ,  The  various  Parts  of  this  Ocean  or 
Main  Sea  that  border  upon  the  Land  are 
called  by  the  Names  of  the  Lands  which 
lye  next  to  it:  So  the  Britijh  Sea ,  the  Irijb 
Sea ,  the  Ethiopian  Sea ,  the  French  and 
Spanifh  Seas. 

A  Lake  is  a  large  Place  of  Water  inclo- 
fed  all  round  with  Land  and  having  not  any 
vifible  and  open  Communication  with  the 
Sea :  Such  arc  the  Cafpian  Sea  or  Lake  in 
AJia\  the  Lake  Zaire  in  Africa^  (as  fome 
Maps  deferibe)  and  many  others  there  are  in 
Europe  and  America ,  and  efpecially  in  Swe¬ 
den  and  Finland '  and  on  the  Weft  of  New 
England:  Such  alfo  is  the  Lake  or  Sea  of 
Tiberias  in  the  Land  of  Canaan ,  and  the 
Dead  Sea  there  which  we  read  of  in  Scrip¬ 
ture. 

A  Gulf  is  a  Part  of  the  Sea  that  is  almoft 
incompafled  with  Land,  or  that  runs  up  a 
great  Way  into  the  Land. 

If  this  be  very  large  'tis  rather  called  an 
Inland  Sea:  Such  is  the  Baltick  Sea  in  Sweden , 
and  the  Euxine  Sea  between  Europe  and 
AJia  i  the  c yEgean  Sea  between  Greece 

E  4  and 
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and  Leffer  Afia ;  and  the  Mediterranean 
Sea  between  Europe  and  Africa ,  which  is 
often  in  the  Old  Teftament  called  the  Gmz£ 
Sea. 

If  it  be  a  lefs  Part  of  the  Sea  thus  almoft 
inclofed  between  Land,  then  it  is  more  ufual- 
Jy  called  a  Gulf  or  Bay ;  Such  is  the  Gulf 
of  Venice  between  Italy  and  Dalmatia: 
The  Arabian  Gulf  or  the  Red  Sea  between 
Afia  and  Africa:  The  Perfian  Gulf  between 
Arabia  and  Perfia:  The  Gulf  or  Bay  of 
Finland  in  the  Baltick  Sea;  and  the  Bav 
of  Bifcay  between  France  and  Spain. 

If  it  be  but  a  very  fmall  Part,  or  as  it  were 
an  Arm  of  the  Sea  that  runs  but  a  few  Miles 
between  the  Land,  it  is  called  a  Creek ,  a 
H avert)  a  Station ,  or  a  Road  for  Ships  ,*  as 
Milford  Haven  in  Wales  5  Southampton  Ha¬ 
ven  in  Hampshire ,  and  many  more  in  every 
Maritime  Country. 

A  Strait  is  a  narrow  Part  of  the  Ocean 
lying  between  two  Shores,  whereby  two  Seas 
are  joined  together,  as  the  Sound  which  is  the 
Pad  age  into  the  Baltick  Sea  between  Den - 
mark  and  Sweden:  The  Hellefpont  and  Bofi 
phorus  which  are  two  Pailages  into  th cEuxine 
Sea  between  Romania  and  the  Leffer  Afia: 
The  Straits  of  Hover  between  the  Britijh 
Channel  and  rhe  German  Sea ;  and  the  Straits 
of  Gibraltar  between  the  Atlantick  and  the 
Mediterranean,  though  the  whole  Mediter - 

z  ranean 
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ranean  Sea  is  Sometimes  called  the  Straits . 

If  we  compare  the  various  Parts  of  the 
Land  with  thofe  of  the  Water ,  there  is  a 
pretty  Analogy  or  Refemblance  of  one  to 
the  other.  The  Description  of  a  Continent 
refembles  that  of  the  Ocean ,  the  one  is  a 
vaft  Trad  of  Land  as  the  other  is  of  Wa¬ 
ter.  An  Ifland  incompaffed  with  Water  re¬ 
fembles  a  Lake  incompaffed  with  Land.  A 
Benin  fula  of  Land  is  like  a  Gulf  or  Inland 
Sea.  A  Tromontory  or  Cape  at  Land  is  like 
a  Bay  or  Creek  at  Sea ;  and  an  Ifihmus ,  where¬ 
by  two  Lands  are  joined,  has  the  fame  Rela¬ 
tion  to  other  Parts  of  the  Earth  as  a  Strait 
has  to  the  Sea  or  Ocean . 

Let  us  now  take  Notice  by  what  Figures 
the  various  Parts  of  Land  or  Water  are  de¬ 
scribed  in  a  Globe  or  Map,  and  in  what 
manner  they  are  represented.  See  Figure 
XIII. 

Sea  is  generally  left  as  an  empty  Space, 
except  where  there  are  Rocksy  Sandsy  or 
Shelves ,  Currents  of  Water  or  Wind  de¬ 
scribed. 

Rocks  are  Sometimes  made  like  little  point¬ 
ed  things  (licking  up  (harp  in  the  Sea.  Sands 
or  Shelves  are  denoted  by  a  great  Heap  of 
little  Points  placed  in  the  fhape  of  thofe 
Sands,  as  they  have  been  found  to  lye  in 
the  Ocean  by  founding  or  fathoming  the 

Depths.  Currents  of  Water  are  described  by 

Several 
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feveral  long  crooked  parallel  Strokes  imita¬ 
ting  a  Current.  The  Courfe  of  Winds  is  re- 
prefented  by  the  Heads  of  Arrows  pointing 
to  that  Coal!  toward  which  the  Wind  blows. 

The  Land  is  divided  or  diftinguifhed  from 
the  Sea  by  a  thick  Shadow  made  of  fiiort 
Jfmall  Strokes  to  reprefent  the  Shores  or 
Coajtsy  whether  of  iilands  or  Continents* 
<&c.  and  it  is  ufually  filled  with  Names  of 
Kingdoms,  Provinces,  Cities,  Towns,  Moun¬ 
tains,  Forefls,  Rivers,  &c.  which  are  de¬ 
fer  i  bed  in  this  manner,  (viz.) 

Kingdoms  or  Provinces  are  divided  from 
one  another  by  a  Row  of  fugle  Points, 
and  they  are  often  painted  or  ftained  with  dif- 
tincl  Colours.  Cities  or  great  Towns  are 
made  like  little  Houfes  with  a  fmall  Circle 
in  the  middle  of  them.  Lejfer  Towns  or 
Pillages  are  marked  only  by  fuch  a  fmall 
Circle.  Mountains  arc  imitated  in  the 
Form  of  little  riling  Hillocks.  Forefls  are 
reprefented  by  a  Colle&ion  of  little  Trees. 
Small  Rivers  are  deferibed  by  a  fingle,  crook¬ 
ed,  waving  Line  5  and  larger  Rivers  by  fuch 
a  waving  or  curling  double  Line  made  ftrong 
and  black.  The  Mouths  of  large  Rivers, 
where  they  empty  themfelves  into  the  Sea, 
are  reprefented  fometimes  as  Currents  of 
Water,  by  feveral  parallel  crooked  Lines. 

1  fhould  add  this  alfo.  That  in  Terreftrial 
Globes  you  find  the  Mariner  s  Compafs  figur’d 
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in  feveral  Parts,  and  the  Lines  of  it  are 
drawn  out  to  a  great  Length  toward  ail 
Parts  of  the  World  on  purpofe  tofhew  how 
any  Part  of  the  Earth  or  Sea  ftands  lituated 
with  regard  to  any  other  Part  j  and  this  is 
called  its  Bearing ,  by  which  you  may  know 
what  Places  bear  Eaft,  Weft,  North  or  South 
from  the  Place  where  you  are,  or  at  what 
other  intermediate  Points  of  the  Compafs 
they  lie.  The  North  is  generally  deferibed 
by  a  Flower  de  Luce ,  and  the  Lay  fre¬ 
quently  by  a  Crofs. 

Globes  are  generally  fo  formed  as  to 
have  the  North  Bole  juft:  {landing  before 
the  Face:  Then  the  Eaft  is  at  the  right  Hand, 
and  the  Weft  at  the  Left :  And  thus  ufually 
the  Names  and  Words  are  written  to  be 
read  from  the  Weft  to  the  Eaft.  This  is 
alfo  obferved  in  large  Maps,  and  it  fhould 
be  the  fame  in  frnall  ones;  for  when  a 
Map  of  a  Country  is  drawn  in  any  other 
Form,  fo  that  the  North  does  not  lie  juft 
before  us,  and  the  Eaft  to  our  right 
Hand,  it  gives  great  Confiifion  to  the  Learn¬ 
er,  and  fometimes  confounds  the  Eye  and 
Imagination  even  of  Perfons  skill’d  in  Geo- 
graphy. 


SECT.  XL 


Of  Maps  and  Sea  Charts. 

HOLT  GH  nothing  can  reprefent  the 
Heavens  or  the  Earth  in  their  natural 
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Appearances  fo  exattly  as  a  Globe,  yet  the 
two  Hemifpheres  either  of  the  Heavens  or 
of  the  Earth  may  be  rcprefented  upon  a  flat 
or  plain  Surface,  which  are  generally  called 
Projections  of  the  Sphere. 

If  you  fuppofe  a  Globe  to  be  cut  in  Halves 
juft  at  the  Equator,  and  each  Hemifphere 
reprefented  on  a  Plane,  'tis  called  a  Pro¬ 
jection  of  the  Globe  * upon  the  Plane  of  the 
Equator .  Then  the  Equinoctial  Line  will 
be  the  Circumference,  and  the  two  Poles  of 
the  World  will  be  the  Centers  of  thofe  two 
Projections,  and  all  the  Meridian  Lines  will 
be  fo  many  ftrait  Lines  or  Semidiameters 
meeting  in  the  Centre.  This  is  the  moft 
common  Method  of  reprefenting  the  Celef 
tial  Globe  and  the  Stars . 

If  the  Globe  be  cut  afunder  at  the  Hori¬ 
zon  of  any  particular  Place  and  thus  repre¬ 
fented  on  a  Plane,  it  is  called  the  Projection 
on  the  Plane  of  the  Horizon.  Then  the  Zenith 
and  Nadir  will  be  the  Centres  of  thofe  Pro¬ 
jections  5  and  the  Horizon  is  the  Circum¬ 
ference.  The  two  Poles  will  be  placed  at 
fuch  a  Diftance  from  the  Circumference  as 
the  Pole  of  the  World  is  elevated  above  the 
Horizon  of  that  Place;  and  the  Meridians 
will  be  reprefented  as  curve  Lines  meeting 
in  the  Pole  Point ,  excepting  only  that  Me - 
vidian  that  pafles  through  the  Zenith  which 
is  always  a  right  Line.  This  is  a  more  un~ 

conv 
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common  Projeftion  of  the  Sphere,  tho*  \is 
much  ufed  in  ’Dialling* 

The  moft  ufual  Way  of  defcribing  the 
Earthly  Globe  on  a  Plane,  is  to  fuppofe  the 
Globe  cut  in  Halves  about  the  firft  Meri¬ 
dian  at  the  Ifland  Fero  or  Tenerijf.  This  is 
a  Projection  on  the  ‘Plane  of  the  Meridian : 
Then  the  jirfi  Meridian  will  determine  the 
Circumference  :  The  Pole  Points  will  Hand 
in  the  upper  and  lower  Parts  of  that  Circle, 
and  the  other  Meridians  will  be  curve  Lines 
meeting  in  the  Pole  Points ,  except  that 
which  paffes  through  the  Centre  of  the 
Projection,  which  is  a  right  Line. 

Here  the  Equator  will  be  a  flrait  Line 
or  Diameter  eroding  all  the  Meridians  at 
right  Angles,  and  at  equal  Diftances  from 
the  two  Poles . 

Here  the  two  Tropics  of  Cancer  and  Ca¬ 
pricorn  are  drawn  at  their  proper  Diftances 
of  23^  Degrees  from  the  Equator  y  and  the 
two  Polar  Circles  at  the  fame  Diftance  from 
the  Poles . 

In  this  Projection  the  Ecliptick  is  fome- 
times  a  ftrait  Line  cutting  the  middle  of  the 
Equator  obliquely  in  each  Hemifphere,  and 
ending  where  the  two  Tropics  meet  the  Me¬ 
ridian:  But  fometimes  the  Ecliptick  is  drawn 
as  a  curve  Line  or  an  Arch  beginning  where 
the  Equator  meets  the  Meridian ,  and  car¬ 
ried  upward  juft  to  touch  the  Tropic  of  Can¬ 
cer 
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cer  in  one  Hemifphere,  and  downward  to 
touch  the  Tropic  of  Capricorn  in  the  other. 

’Tisin  this  Form  the  Maps  ofthe  World  are 
generally  drawn  in  two  large  Hemifphcres. 

Note  here.  That  it  is  impoffible  to  rep  re¬ 
lent  a  fpherical  Body  exa&ly  in  its  due  Pro¬ 
portion  upon  a  Plane  5  and  therefore  the  arti¬ 
ficial  Meridians  or  Lines  of  Longitude ,  Pa¬ 
rallels  of  Latitude ,  &c.  are  placed  at  fuch 
different  Diftances  by  certain  Rules  of  Art, 
and  the  Degrees  marked  on  them  are  often 
unequal ;  but  fo  drawn  as  may  moft  corn- 
mod  io  Lilly  reprefent  the  Situation  of  the 
feveral  Parts  of  the  Earth  with  Regard  to 
one  another. 

The  Meridian  or  Circumference  of  thefe 
Circles  is  divided  into  four  Quarters,  and 
each  markt  with  90  Degrees  beginning  from 
the  Equator  and  proceeding  toward  the 
Poles.  Thefe  Figures  or  Numbers  fhew  the 
Latitude  of  every  Place  in  the  Earth,  or  its 
Diftancc  from  the  Equator ;  and  at  every  10 
Degrees  there  is  a  Parallel  of  Latitude  drawn 
on  purpofeto  guide  and  direct  the  Eye  in  leek- 
ing  the  Latitude  of  any  Place. 

The  Equator  of  each  Hemifphere  is  divi¬ 
ded  into  180  Parts,  which  makes  360  in 
the  whole:  And  the  feveral  Meridians  or 
Lines  of  Longitude ,  cutting  the  Equator  at 
every  10  Degrees  guide  and  dir  eel  the  Eye  to 
find  the  Longitude  of  any  Place  required. 

As 
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As  the  Equator,  the  feveral  Lines  of 
Longitude,  of  Latitude,  <&c.  can’t  be  re- 
prefented  on  a  Plane  exaftly  as  they  are  on 
a  Globe;  fo  neither  can  the  feveral  Parts  of 
the  World,  Kingdoms,  Provinces,  I  [lands, 
and  Seas  be  reprefentcd  in  a  Map  exadly 
in  the  fame  Proportion  as  they  hand  on  a 
Globe.  But  as  the  Divifions  of  Degrees  in  a 
Map  are  bigger  or  lefs,  fo  the  Parts  of  the 
Land  and  Sea  are  reprefented  there  bigger 
or  lefs  in  a  mod  exad  Proportion  to  thofe 
Lines  of  Longitude  and  Latitude  among 
which  they  are  placed. 

Therefore  though  the  Length,  or  Breadth, 
or  Diftance  of  Places  on  a  Map  of  the  World 
cannot  be  meafured  by  a  pair  of  Compaf- 
fes  as  they  may  be  on  a  Globe,  yet  you 
may  count  the  Number  of  Degrees  to  which 
fuch  Lengths,  Breadths  or  Diftances  corre- 
fpond,  and  thereby  you  may  compute  their 
real  Dimenftons  j  tho*  not  always  fo  well 
as  on  a  Globe,  of  which  hereafter. 

Thus  much  fhall  fuffice  concerning  Maps 
that  rcprefent  the  whole  World  or  the  Globe 
of  Earth  and  Water .  Let  us  next  coniider 
thole  Maps  which  reprefent  particular  Parts 
of  the  World,  Kingdoms  or  Provinces,  thefe 
are  generally  drawn  in  a  large  Square,  and  are 
to  be  confidered  as  Parts  of  a  Projection  on 
the  Plane  of  the  Meridian . 

From  the  Top  to  or  toward  the  Bottom  of 

the 
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the  Square  are  drawn  Meridians  or  Lines 
of  Longitude 5  and  the  number  of  Degrees 
of  Longitude  are  divided  and  marked  on  the 
upper  and  undermoft  Line  of  the  Square. 

From  Side  to  Side  are  drawn  Parallels 
of  Latitude ,  and  the  Degrees  of  Latitude 
are  marked  on  the  two  Side  Lines. 

Thus  you  may  eafily  find  on  a  Map  what 
is  the  Longitude  or  Latitude  of  any  Place 
given,  or  you  may  find  the  Point  where  any 
Town  (lands  or  fhould  (land,  when  the  true 
Longitude  and  Latitude  of  it  are  given. 

Note ,  In  fuch  Maps  of  particular  Coun¬ 
tries  the  Longitude  is  not  always  reckoned 
from  the  fir  ft  Meridian  as  Fero  or  Teneriffiy 
but  oftentimes  Tis  reckoned  from  the  Chief 
City  of  that  Kingdom,  which  is  deferibed 
in  the  Map,  as  I  have  intimated  before. 

Obferve  farther,  That  though  in  Globes 
and  Maps  of  the  whole  World  the  Longi¬ 
tude  is  reckoned  from  the  IVeft  toward  the 
Eafty  yet  in  fmaller  Maps’tis  often  reckon¬ 
ed  both  Ways,  as  Briftol  is  2f  Degrees  of 
Weftern  Longitude  from  London ,  Amfter - 
dam  has  near  5  4 Degrees  of  Pattern  Longitude. 

Note  alfo,  That  when  a  fmali  Country 
is  reprefented  in  a  large  Map,  the  Lines  of 
Longitude  and  Parallels  of  Latitude  are 
drawn  not  merely  at  every  10  Degrees,  as  in 
the  Globe,  but  fometimes  at  every  5  De¬ 
grees,  and  fometimes  at  every  Angle  Degree. 

Let 
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Let  it  be  obferved  aifb  in  large  Maps 
that  defcribe  any  particular  Country  or  Pro¬ 
vince,  as  a  Angle  or  double  crooked  waving 
Line  Agnifies  a  River  when  it  is  made  ftrong 
and  black,  fo  a  Rub  lick  Road  is  defcribcd 
by  a  Angle  or  a  double  Line  drawn  from 
Town  to  Town,  not  quite  fo  curled  nor 
fo  ftrong  as  a  River  is,  but  ftrait  or  wind¬ 
ing  as  the  Road  it  felf  happens.  And  where 
the  Roads  lye  through  a  broad  Plain  or  great 
Common  without  Houfes  or  Hedges,  they 
are  fometimes  defcribcd  by  a  double  Row  of 
Roints. 

As  Villages  and  [mailer  Towns  are  de- 
fcribed  by  a  little  Circle  or  fmali  round  o 
in  Maps  of  larger  Countries,  where  the 
Cities  are  reprefcnted  by  the  Figure  of  a 
Houfe  or  two  with  a  Spire  or  Steeple  $  fo 
in  Maps  of  fmaller  Countries  or  Provinces 
the  little  Towns  and  Villages  are  defcribed 
by  the  Figure  of  a  Houfe  or  two,  and  great 
Towns  or  Cities  are  marked  like  feverai 
Buildings  put  together  in  Profped,  or  elfe 
the  naked  Plan  of  thole  very  Towns  or 
Cities  is  drawn  there  and  diftinguifhed  ac¬ 
cording  to  their  Streets. 

I  proceed  now  to  con  Aider  Sea-Charts . 

As  Maps  are  drawn  to  defcribe  particu¬ 
lar  Countries  by  Land,  fo  a  Defcription  of 
Coafts  or  Shores  and  of  the  Seas  for  the  Ufe 
of  Mariners  is  called  a  Sea-Char t7  and  it 
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differs  from  a  Map  chiefly  in  thefe  Particu¬ 
lars. 

I.  A  Map  of  the  Land  is  full  of  Names 
and  Marks  defcribing  all  the  Towns,  Coun¬ 
tries,  Rivers,  Mountains,  &c.  but  in  a  Sea- 
Chart  there  are  feldom  any  Parts  of  the  Land 
marked  or  defcribed,  befides  the  Coafts  or 
Shores  and  the  Sea  Ports,  the  Towns  or  Ci¬ 
ties  that  border  upon  the  Sea,  and  the  Mouths 
of  Rivers, 

II.  In  a  Map  the  Sea  is  left  as  an  emp¬ 
ty  Space,  except  where  the  Lines  of  Lon¬ 
gitude  and  Latitude,  &c.  are  placed :  But 
in  Sea-Charts  all  the  Sholes  or  Sands  and 
(hallow  Waters  are  marked  exa&ly  accord¬ 
ing  to  their  Shape,  as  they  have  been  found 
to  lie  in  the  Sea  by  founding  the  Depth  in 
every  Part  of  them. 

III.  In  Sea-Charts ,  the  Meridians  are  of¬ 

ten  drawn  in  ftrait  and  parallel  Lines,  which 
Is  called  Mercator's  Trojettton ;  and  the  Points 
of  the  Compafs  are  frequently  repeated  and 
extended  through  the  whole  Chart  in  a 
multitude  of  cro fling  Lines,  *that  wherefoe- 
ver  the  Mariner  is  upon  the  Sea  he  may 
know  toward  what  Point  of  the  Compafs 
he  muft  fleer,  or  dire£t  his  Veflel  to  carry 
it  toward  any  particular  Port,-  and  that  we 
may  be  able  to  fee  with  one  caft  of  an  Eye 
the  various  Bearings  of  any  Port,Coaft,Ifland, 
Cape,  &c.  toward  each  other.  IV. 


#  See  Marginal  Note,  Probh  X.  Se&.  XIX. 
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IV.  The  Sea  is  alfo  filled  in  Sea-Charts  with 
various  Numbers  or  Figures  which  denote  the 
Depth  of  Water,  andfhewhow  many  Fathom 
deep  the  Sea  is  in  thofe  Places  where  the  Num¬ 
ber  ftands.  Thefe  are  called  Soundings . 

V.  In  Sea-Charts  there  is  not  fuch  Care 
taken  to  place  the  North  Parts  of  the  World 
always  diredly  upright  and  before  the  Face 
of  the  Reader;  but  the  Coafts  and  Coun¬ 
tries  are  ufually  defcribed  in  fuch  a  Pofi- 
tion  as  may  afford  the  fitted  Room  to  bring 
in  the  greateft  variety  of  Shores  and  Seas 
within  the  Compafs  of  the  fame  Chart , 
whether  the  Eafl  or  IVefl  or  North  be 
placed  diredly  before  the  Reader. 

Here  let  it  be  noted  that  as  Geography 
taken  ftridly  and  properly  is  a  Defcription 
of  Land,  fo  a  Defcription  of  Water  or  Sea 
is  called  Hydrography ;  and  as  thofe  who  de¬ 
scribe  the  Land  on  Maps  are  properly  cal¬ 
led  Geographers ,  fo  thofe  who  draw  the 
Sea-Charts  are  often  called  Hydrographers . 

SECT.  XII. 

The  Political  TDivifions  of  the  Earth ,  re - 
prefented  on  the  Globe . 

TF1 U  S  we  have  finifhed  the  natural 
‘Divifions  of  the  Surface  of  the  Earth  ; 
we  come  now  to  confider  how  it  is  divided 
‘Politically  by  Men  who  inhabit  it. 

F  2 
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In  this  Senfe  it  is  diftinguiftfd  into  four 
Quarters,  into  Empires,  Kingdoms,  States, 
Commonwealths,  Principalities,  Dukedoms, 
Provinces,  Counties,  Cities,  Towns,  Villages, 
&c. 

The  Earth  is  firft  divided  into  four  chief 
Parts  or  Quarters,  which  are  called  Europe , 
Afia,  Africa ,  and  America . 

Europe  is  divided  from  Africa  and  bounded 
on  the  South  fide  by  the  Mediterranean 
Sea.  On  its  Eaftern  fide  it  is  divided  from 
Aft  a  by  a  Line  drawn  on  the  Eaft  fide  of 
Candia  or  Crete  palling  up  the  e^Egean  Sea 
and  through  the  Propontis  into  the  Euxine 
or  Black  Sea ,  and  from  thence  thro’  the 
Sea  of  Zabaique  by  the  River  *Don  or  Ta~ 
naiSy  and  thence  through  Mofcovyy  (asfome 
will  have  it)  to  the  River  Oby  running  into 
the  Northern  Ocean.  It  is  alfo  bounded 
on  the  Weft  fide  by  the  Weflern  or  At  lan- 
tick  Ocean . 

Afa  is  alfo  bounded  on  the  North  by 
the  Northern  frozen  Seas :  on  the  South  by 
the  Indian  Ocean :  On  the  Eaft  it  includes 
China  and  the  Oriental  Iflands:  But  on  the 
North  Eaft  its  Bounds  are  unknown,  for  Tra¬ 
vellers  have  not  yet  been  able  to  determine 
whether  thofe  Eaftern  Parts  of  Great  Tart  ary 
mayn't  be  joined  to  fome  unknown  Parts 
of  North  America . 

Africa  is  a  large  Peninfula  joining  to 
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Afia  by  a  little  Neck  of  Land  at  Egypt , 
bounded  on  the  North  by  the  Mediterranean 
Sea  j  On  the  Weft  by  the  Atlantick  and  E- 
thiopick  Oceans:  On  the  North  Eaft  by  the 
Red  Sea  s  and  on  the  South  and  Eaft  by  the 
Southern  and  Indian  Oceans. 

America  was  unknown  to  the  Antients 
till  lound  out  by  Chriflopher  Columbus  a 
little  above  two  hundred  Years  ago.  It  is 
called  in  general  the  JVeft-Indies .  It  lies 
almoft  three  thoufand  Leagues  to  the  Weft- 
ward  from  Europe  and  Africa  on  t’other 
fide  of  the  Atlantick  and  Ethiopick  Seas : 
It  is  made  up  of  two  large  Continents,  di¬ 
vided  by  a  narrow  Neck  of  Land  into  two 
Parts  ;  the  one  is  called  North  America  or 
Mexicana,  the  other  South  America  or  Te- 
ruana. 

Let  us  treat  briefly  of  each  of  thefe  in 
their  Order. 

SECT.  XIII. 

Of  EUROPE  and  its  fever al  Countries 

and  Kingdoms. 

THE  chief  Countries  of  which  Europe 
is  compofed  may  be  diftinguifhed  in¬ 
to  the  Northern,  the  Middle,  and  the  South¬ 
ern  Parts. 

I.  The  Northern  Parts  are  the  Britifh  Ifles, 
‘Denmark,  Norway ,  Sweden ,  Mofcovy,  and 
Lapland. 

E  3 
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The  Britifh  IJles  are  Great  Britain  and 
Ireland .  Great  Britain  contains  the  two 
Kingdoms  of  England  and  Scotland ,  which 
were  lately  united  into  one.  The  Chief 
City  of  England  is  London ,  and  Edinburgh 
is  the  Chief  in  Scotland \  as  Dublin  is  in 
Ireland .  Notey  that  Wales  is  reckoned  a 
Part  of  England,  'though  they  fpeak  a  dif¬ 
ferent  Language. 

Denmark  is  a  fmall  Kingdom  on  the  North 
of  Germany  made  up  of  one  Peninfula,  and 
feverai  Illands  in  the  Baltick  Sea,*  its  Chief 
City  is  Copenhagen ,  which  ftands  in  the 
largeft  of  thofe  Iflands. 

The  Kingdom  of  Norway  (which  lies  all 
along  bordering  on  the  Weft  of  Sweden ) 
has  its  chief  Town  Drontheim ;  this  toge¬ 
ther  with  the  Ifle  of  Iceland  far  diftant  in 
the  Northern  Sea  is  under  the  Government 
of  the  King  of  Denmark . 

Sweden  is  one  of  the  Northern  Kingdoms 
which  almoft  incompaffes  the  Baltick  Sea  : 
Its  chief  City  is  Stockholm .  That  Part  of 
it  that  lies  on  the  Eaft  fide  of  the  Baltick  is 
called  Finland \  Livonia,  &c.  and  the  South¬ 
ern  Part  on  the  Weft  fide  next  to  Denmark 
is  called  Gothland . 

All  the  North  Eaft  Part  of  Europe  is  Ruf - 
fia  and  Mofcovy  under  the  Government  of 
the  Czar ,  whofe  Capital  City  is  Mofcow, 
His  Conquefts  have  lately  joined  Livonia 

4  to 
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to  his  Dominion  which  before  belonged  to 
Sweden,  and  there  he  has  built  the  City  Pe¬ 
tersburg . 

Lapland  is  a  cold  favage  Country  that 
lies  on  the  North  of  Sweden,  and  belongs 
to  three  Princes, {viz.)  the  Dane ,  the  Swede , 
and  the  Mofcovite. 

Note,  That  Norway,  Lapland  and  Sweden 
were  once  all  comprizd  under  the  general 
Name  of  Scandinavia . 

II.  The  Middle  Parts  of  Europe  are  France, 
Germany,  ‘Poland,  Hungary,  and  Little 
Part  ary. 

France  lies  juft  Southward  of  England ; 
its  Northern  Coaft  is  wafhed  by  the  Englijh 
Channel ;  its  Weftern  Shores  by  the  Atlan - 
tick  Sea ;  and  its  Southern  by  the  Medi¬ 
terranean  :  Its  chief  City  is  Paris . 

Before  I  proceed  to  Germany,  'tis  proper 
to  mention  a  long  Row  of  diftind  Govern¬ 
ments  which  lie  on  the  Eaft  of  France  and 
divide  it  from  Germany  and  Italy .  Thefe 
are  the  feven  United  Provinces,  the  ten 
Spanifh  Provinces,  the  Dukedom  of  Lor - 
rain,  the  Countries  of  Switzerland,  Savoy 
and  Piedmont. 

The  Seven  United  Provinces  are  called 
by  the  name  of  Holland,  becaufe  that  is 
the  biggeft  of  them.  They  are  a  moft  con- 
fiderable  Commonwealth,  and  their  Chief 
Cities  are  Amsterdam,  Rotterdam ,  Leyden, 
Utrecht,  &,c  F  4  South-, 
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Southward  of  this  lie  the  Ten  Spanijb 
Provinces ,  or  the  Low  Countries  or  Ne¬ 
therlands ,  which  are  called  by  the  name 
of  Flanders ,  becaufe  that  is  the  largeft  of 
them :  They  have  belonged  to  the  Kingdom 
of  Spain  for  fome  Ages;  but  they  are  now 
under  the  Emperor  of  Germany ;  their  Chief 
Cities  are  Brujfels ,  Antwerp,  Louvain ,  Mons, 
Namur ,  Ghent ,  &c. 

I^orrain  lies  to  the  South  of  Flanders , 
and  is  governed  by  a  Duke :  Its  chief 
Town  is  Nancy , 

Switzerland  is  the  next:  Tis  a  free  Re- 
publick  divided  into  thirteen  Parts,  com¬ 
monly  called  the  Swifs-Cantons,  (viz.)  Zu¬ 
rich,  Bern ,  Bafil,  Lucern,  <&c>  Their  Allies 
are  the  Grifons ,  the  Valtoline ,  &c.  The  Com¬ 
monwealth  of  Geneva  might  alfo  be  men¬ 
tioned  here,  which  is  a  very  fmall  but  free 
Sovereignty,  and  maintains  its  Rights,becaufe 
none  of  its  Neighbours  will  let  the  others 
feize  and  poffefs  it. 

The  Dukedom  of  Savoy  and  Piedmont 
borders  upon  the  South  of  Switzerland \ 
and  reaches  to  the  Mediterranean  Sea :  Its 
chief  City  is  Turin ;  its  Duke  is  lately  made 
King  of  Sardinia . 

I  proceed  now  to  Germany ,  which  (lands 
in  the  very  Heart  of  Europe ;  'tis  called  an 
Empire ,  and  its  Chief  City  where  the  Em¬ 
peror  dwells  is  Vienna ;  But  there  are  in  it 

many 
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many  leffer  Governments,  fuch  as  Dukedoms, 
Marquifates,  Bifhopricks,  and  feveral  free 
Towns  or  Cities  that  have  fome  Depen¬ 
dence  upon  the  Emperor,  but  yet  are  little 
Sovereignties  within  themfelves. 

The  moft  confiderable  of  thefe  is  the 
Dominion  of  the  Arch-Duke  of  Auftria , 
who  is  King  of  Bohemia  and  Hungary ,  and 
is  generally  chofen  Emperor .  The  nine  E- 
leftorates  are  next  in  Honour,  which  are  fo 
called  becaufe  their  Governors  are  Electors  by 
whom  the  Emperor  of  Germany  is  chofen. 
Their  Names  or  Titles  are  thefe.  (r.)  The 
Archbifhop  of  Mentz .  (2.)  The  Archbi- 

fhop  of  Triers  or  Treves .  (3.)  The  Arch- 

bilhop  of  Cologn.  (4.)  The  King  of  Bohe¬ 
mia.  (5.)  The  Duke  of  Bavaria.  {6.)  The 
Duke  of  Saxony .  (7.)  The  Marquis  of 

Brandenburgh,  now  King  of  BruJJta.  (8.)  The 
Prince  Palatine  of  the  Rhine .  (9.)  The 

Duke  of  Brunfwick  and  Lunenburg ,  who 
is  alfo  King  of  Great-Britain .  Befides  all 
thefe  there  are  many  fmall  Principalities  go¬ 
verned  by  Secular  or  Ecclefiaftical  Powers 
which  are  too  numerous  t6  be  reckoned  up 
here. 

Boland  is  a  large  Kingdom  lying  to  the  Eaft 
of  Germany :  It  comprehends  alio  the  large 
Province  of  Lithuania :  The  chief  Cities 
of  this  Kingdom  are  Warfaw  and  Cracow . 
I  might  here  mention  the  Country  of  Rruf- 

fit, 
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Jta,  which  Tome  Years  paft  has  been  dignified 
with  the  Name  of  a  Kingdom :  It  is  fituate 
Northward  between  Germany  and  Poland. 
The  King  refides  at  Berlin  in  Brandenburg. 

Hungary  is  a  Kingdom  which  lies  juft 
South  of  Poland,  its  chief  Towns  are 
Presburg  and  Buda :  It  has  been  in  a  great 
Meafure  under  the  Government  of  the  Turks  ; 
but  it  now  belongs  to  the  Emperor  of  Ger¬ 
many. 

Little  Tartary ,  which  is  alfo  called  Crim 
Tartary,  is  a  fmall  Country  lying  to  the 
Eaft  of  Poland,  and  ftretching  along  on  the 
North  fide  of  the  Euxine  or  Black  Sea. 

I  HI.  We  go  on  now  to  the  Southern  Parts 
of  Europe,  and  thefe  are  Spain,  Italy,  and 
the  European  Dominions  of  the  Turk. 

Spain  is  the  mod  Southern  Kingdom  of 
Europe,  a  large  Country ;  its  capital  City 
Madrid  ftands  in  the  midft  of  it :  On  the 
Weft  fide  of  it  lies  the  Kingdom  of  Portu¬ 
gal  bordering  all  along  upon  it ;  'twas  once 
a  part  of  Spain,  but  now  is  fubjed  to  a  dif- 
tind  King :  Its  chief  City  is  Lisbon. 

Italy  is  a  large  Peninfula  in  the  Mediter¬ 
ranean  Sea,  and  contains  various  Governments 
in  it,  (viz.)  Mantua,  Modena,  Parma, 
Lucca ,  Genoa,  &c.  but  the  moft  noted  and 
remarkable  are  thefe  five,  Venice,  Milan, 
Florence  or  Tufcany,  Naples,  and  the  State  of 
the  Qhurch,  which  is  the  Dominion  of  the 
Pope,  whofe  chief  City  is  Rome. 
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In  the  South  Eaft  Part  of  Europe  lies 
the  famous  Country  of  Greece,  which  con¬ 
tains  the  antient  Provinces  of  Macedonia , 
Theffalia ,  Achaia ,  &c.  with  the  Towns  of 
Thejfalonica,  Thilippi ,  Athens,  Corinth,  &c. 
and  the  Peninfula  of  Reloponnefus,  now  cal¬ 
led  the  Morea  •,  but  all  thefe  together  with 
the  more  Northern  Provinces  of  Tranfilva - 
nia,  Walachia,  Bulgaria,  Romania,  &c .  are 
now  almoft  intirely  under  the  Dominion  of 
the  Turk,  whofe  chief  City  is  Conftantinople, 
fituate  at  the  Mouth  of  the  Euxine  Sea . 
All  this  is  called  Turky  in  Europe . 

Thus  have  we  gone  through  the  Northern 
and  Middle,  and  Southern  Countries  of  Eu¬ 
rope  :  But  it  may  be  proper  to  mention  alfo 
fome  of  the  chief  Iflands  of  this  Part  of 
the  World,  as  well  as  the  Mountains  of  Eu¬ 
rope  and  its  Rivers . 

Near  to  Italy,  France  and  Spain  lie  fe- 
veral  Iflands  in  the  Mediterranean  Sea  5  fuch 
as  Majorca ,  Minorca,  Ivica ,  Corjica,  Sar¬ 
dinia,  Sicily  and  Malta,  which  belong  to 
different  Princes. 

On  the  Eaft  fide  of  Greece  is  the  o dEgean 
Sea,  or  Archipelago,  in  which  are  many  (mall 
Iflands,  and  Crete  a  large  one :  On  the 
Weft  fide  of  Greece  is  the  Gulph  of  Ve¬ 
nice,  or  the  Adriatick  Sea,  in  which  alfo 
there  are  feveral  fmall  Iflands,  as  Corfu , 
Cephalonia ,  Zant,  &c. 
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Divers  other  IJles  there  are  which  are  in¬ 
cluded  in  Europe  $  as  the  IJle  of  Man,  of 
Anglefey,  of  Wight,  Jerfey ,  Guernfey ,  &c. 
which  belong  to  England :  The  Hebrides  on 
the  Weft  of  Scotland,  the  Or  cades,  and 
Schetland  Ifles  on  the  North :  Some  in  the 
Baltick  Sea  which  belong  to  Sweden  and 
TDenmark:  The  Azores  or  Wcftern  Iflands 
in  the  Atlantick  Sea,  which  are  under  the 
King  of  Spain .  And  feveral  others  of  lefts 
Note. 

Some  of  the  moft  remarkable  Mountains 
in  Europe  are,  (1.)  The  Alps  between  France 
and  Italy .  (2.)  The  Apennine  Hills  in  Italy. 
(3 .)  The  Pyrenean  Hills  between  France  and 
Spain .  (4.)  The  Carpathian  Mountains  in 

the  South  of  Poland ’  (5.)  The  Peak  in 

1 Darby  (hire  in  England.  (6.)  Plinlimmon 
in  Wales ,  &c.  Befides  feveral  Volcanos 
or  Burning  Mountains,  as  Vefuvius  and 
Stromboli  in  Naples,  Mount  ef/£tna,  now 
called  MonGibel  in  the  Ifland  of  Sicily,  and 
Mount  Hecla  in  the  cold  Me  of  Iceland. 

The  principal  Rivers  of  Note  in  Europe 
are  the  Thames  and  the  Severn  in  England ; 
the  Taj  in  Scotland 5  the  Shannon  in  Ire¬ 
land  i  Tagus  in  Portugal  and  Spain ;  the 
Po  and  Tiber  in  Italy  5  the  Weifel  or  Vif- 
fida  in  Poland .  In  Germany  the  Elbe  and 
the  Oder,  the  Rhine  and  the  TOanube.  In 
France  the  Sein  and  the  Rhone.  In  Mof- 
covy  the  cDon  and  the  Volga.  The 


Seft.  14*  Geography  and  Aftronomy.  79 

The  Danube  and  the  Volga  are  the  largeft 
Rivers  in  Europe ,  the  Danube  running 
through  all  Germany  and  Turkey  into  the 
Euxine  or  Black  Sea  5  and  the  Volga % 
(which  fome  Writers  attribute  to  A(ia->  be- 
caufe)  though  it  runs  through  a  great  Part 
of  Mofcovy,  yet  it  empties  it  felf  into  the 
Cafpian  Sea . 

SECT,  XIV. 

Of  A  S I  A,  and  its  fever al  Countries  and 

Kingdoms . 

ASIA  may  be  divided  into  thefe  five 
Parts,  {viz.)  Turkey ,  Terfia ,  lndiay 
China  and  Tartary . 

The  Dominion  of  the  Turks  in  Afia  con¬ 
tains  feveral  Countries  in  it,  {viz.)  Nato - 
Baleftine ,  Arabia ,  Georgia , 

1.  Natolia  or  Minor ,  which  is  a  Pern 

infula  between  the  Euxine  Sea  and  the 
diterranean ,  where  lay  the  antient  Countries 
of  Galatia ,  Cappadocia ,  Tout  us ,  Bythinia, 
Lycaonia ,  Cilicia ,  5 Phrygia,  Bamphylia , 
through  which  the  Apoftie  5FW/  travelled 
and  made  many  Converts  there.  Here 
were  the  feven  famous  Churches  of 
to  which  the  Epiftles  were  written  in  the 
fecond  and  third  Chapters  of  the  Revela - 
tions,  {viz.)  Ephefus ,  Smyrna ,  Sardis , 
many  of  them  are  now  called  by  different 

2  Names : 


So  The  firft  Trinciples  of  Se&<  14; 

Names:  But  Smyrna  is  one  of  the  chief 
Cities  in  the  whole  Country. 

2.  Tale  fine  or  the  Holy  Land ,  and  all 
the  adjacent  Countries  of  Syria,  Chaldea , 
Mefopotamia,  &c.  The  chief  Towns  in  it 
now  are  Aleppo,  Scanderoon  or  Alexandretta , 
Bagdat  or  Babylon ,  Hamafcns,  Jerufalem, 
&c« 

3.  Arabia  winch  antiently  was  divided 
into  Arabia  the  Happy,  Arabia  the  Defart, 
and  Arabia  the  Stony,  lying  all  between 
the  T  erf  an  Gulf  and  the  Red  Sea:  The 
chief  Towns  of  it  are  Mecca,  Medina,  &c. 

4.  Georgia  and  Turkomania  formerly  cal¬ 
led  Armenia  Major  are  Northern  Provinces 
belonging  to  the  Turks,  that  lie  between 
the  Euxine  and  the  Cafpian . 

Terfia  a  large  Empire  lies  Eaftward  from 
Turkey  between  the  Cafpian  and  Indian 
Seas:  Its  capital  City  is  Ifpahan . 

India  is  divided  into  two  Parts  by  the 
River  Ganges .  India  on  this  fide  the  Gan¬ 
ges  contains  the  biggeft  Part  of  the  Empire 
of  the  Great  Mogul,  whofe  chief  City  is 
Agra .  In  a  Pen  in  Tula  or  large  Promontory 
in  this  Part  of  India  are  various  Settlements 
of  the  European  Nations,  as  at  Fort  St . 
George,  Tranquebar,  Goa,  &c.  Beyond  the 
River  Ganges  lies  another  large  Peninfula, 
which  contains  the  Countries  of  Tcgu,  Siam, 
Tunquin,  Co  chinch  ina ,  &c\ 

Eaft- 
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Eaftward  of  all  thefe  lies  the  Empire  of 
China ,  a  large  and  a  polite  Nation,  whofe 
chief  City  is  Pekin.  Thefe  Countries  laft 
named  are  called  in  general  the  Eaji  Indies . 

Great  Tartary  takes  up  all  the  Northern 
Part  of  AJia .  That  which  borders  upon 
Mofcovy  is  often  called  Mofcovy  in  AJia: 
The  whole  is  a  favage,  unpolifhed  and  un¬ 
known  Country  as  to  the  Parts  as  well  as 
the  Inhabitants  of  it  s  and  how  far  it  reaches 
to  the  North*  Eaji  no  Man  in  this  Part  of 
the  World  can  inform  us. 

There  are  Multitudes  of  IJlands  which 
belong  to  AJia,  the  chief  of  which  are  Ja¬ 
pan,  Borneo ,  Celebes ,  Java,  Sumatra,  Cey¬ 
lon,  the  Philippine  IJles,  the  Maidive  IJles, 
&c .  all  thefe  in  the  Eajlern  Ocean,  and 
Cyprus  in  the  Mediterranean . 

The  moft  remarkable  Rivers  are  Tigris 
and  Euphrates  in  Turkey,  Ganges  and  Indus 
in  India,  whence  the  whole  Country  took 
its  firft  Name. 

The  chief  Mountains  are  Imaus ,  Can - 
eafus,  Ararat ,  which  are  but  different 
Parts  of  the  long  Ridge  of  Hills  which 
runs  through  AJia  from  the  Weft  to  the 
Eaft,  and  is  called  by  the  antient  general 
Name  of  Mount  Taurus , 


SECT. 
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SECT.  XV. 

Of  A  ERICA  and  its  TDiviJions . 

AFR I C  A  is  the  third  Quarter  of  the 
World  :  It  may  be  divided  into  the 
following  Territories,  Egypt ,  Barbary ,  Bit - 
dulgerid \  Zaara ,  Nigritia ,  Guinea,  Nubia , 
AbyJJinia  and  Ethiopia . 

Egypt  lies  to  the  North-Eaft  and  joins 
on  to  j  the  chief  Cities  are  Grand 
Cairo  and  Alexandria . 

Barbary  is  a  long  Country,  it  compre¬ 
hends  mod  part  of  the  antient  Maurita¬ 
nia ,  or  the  > Country  of  the  Moors  5  it  lies 
along  the  Coaft  of  the  Mediterranean  Sea  : 
Its  chief  Towns  are  Fez ,  Morocco ,  Afc- 
chanefs,  Salley ,  Tangier >  Ceuta,  Algicr ,  2#- 
Tripoli  and  Barca . 

Bildulgerid  or  the  antient  Numidia  has 
Its  chief  Town  *Dara\  it  lies  South  and 
South-Eaft  of  Barbary  unlefs  it  be  reckoned 
a  Part  of  it. 

Zaara  comes  next;  ’tis  a  Defart  Inland 
Country  and  much  unknown.  So  is  iV/- 
gritia  or  the  Land  of  the  Negroes  which 
lies  to  the  South  of  Zaara ;  as  Guinea  is 
fituated  in  the  South  of  Nigritia .  7  he 

Tooth  or  Ivory  Coaft  and  the  Quaqua 
Coaft,  and  the  GV/*/  Coaft  are  feveral  Divi¬ 
sions  of  Guinea  well  known  to  Mariners. 

Nubia 
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Nubia  lies  Southward  of  Egypt >  as 
does  to  the  South  of  Afubia,  both 
near  the  Coaft  of  the  Red  Sea . 

Ethiopia  hath  been  given  as  a  general 
Name  to  all  the  Countries  that  compofe 
the  South  Eaft  and  South  part  of  Africa , 
at  lead,  all  the  Maritime  Countries  or 
Coafts  from  Guinea  on  the  Weftern  fide 
to  Abyffmia  or  Nubia  on  the  Eaft,  and 
fometimes  it  includes  Aybjfmia  alfo,  which 
is  called  the  Lejfer  or  Inner  Ethiopia. 

In  the  more  Southern  Part  of  Ethiopia 
are  the  Inland  Kingdoms  of  Monomotapa * 
Monoemunga ,  &c.  On  the  Weftern  Coaft 
Congo ,•  Loangoy  Angola ;  The  Eaftern  Coaft 
is  Zanguebar  and  the  Alozambique :  The 
Southernioft  Coaft  is  inhabited  by  the  Cafres 
and  the  Hottentots  near  the  Cape  of  Good 
Hopey  who  are  famous  for  their  Stupidity, 
living  in  the  moft  brutal  and  barbarous 
Manner,  as  though  they  had  little  of  Hu¬ 
man  nature  in  them  befide  the  Shape. 

The  chief  IJlands  near  Africa  are  the 
large  Ilk  Madagafcar  called  the  Ifle  of 
St.  Lawrence  that  lies  toward  the  Eaft- 
ern  Sea  5  and  on  the  Weft  or  North  Weft 
are  the  fmall  Iflands  of  Cape  Verd ,  the  Ca¬ 
nary  Elands,  and  the  Maderas  in  the  Atlan - 
tick  Sea,  with  others  of  leffer  Note  in  the 
Ethiopick  Sea. 

The  moft  famous  Rivers  in  Africa  are 

G  the 
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the  Nile  and  the  Niger .  The  Nile  runs 
thro*  all  the  Eaftern  Part  of  the  Country, 
and  empties  it  felf  into  the  Mediterranean 
Sea  by  many  Mouths  at  the  Land  of  E- 
gypt .  The  River  Senegal  antiently  called 
Niger  runs  through  Negroland  into  the 
Atlantick  Ocean. 

The  mod  remarkable  Mountains  are  thefe, 
(i.)  Mount  Atlas  or  the  Atlantick  Hills  in 
the  Weft  of  Barbary j  which  were  fuppofed 
by  the  Antients  to  be  the  higheft  in  the 
World  5  whence  came  the  Fable  of  Atlas 
a  Giant  bearing  the  Heavens  upon  his  Shoul¬ 
ders.  (2.)  The  Mountains  of  the  Moon 
which  lie  much  more  Southward  toward 
Monomotapa :  And  (3.)  The  exceeding  high 
Hill  of  Tenerif  which  is  among  the  Cana¬ 
ry  lilands. 


SECT,  XVI. 

0/  AMERICA  and  its  Divifions. 


A  MERIC  A  is  the  fourth  and  laft 
Quarter  of  the  World,  Tis  divided 
into  the  Northern  and  the  Southern  Parts  by 
an  Ifthmus  or  Neck  of  Land  at  "Darien  or 

Ranama. 


Northern  America  includes  Canada ,  the 
English  Empire ,  Old  Mexico >  New  Mexico , 
Florida ,  and  the  Northern  Land . 

The  Northern  Land  contains  fome  Iflands 

and 
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and  Settlements  of  European  Nations,  in 
Hudforis  Bay  and  other  Coafts  ©f  Groen - 
land,  Greenland ,  near  to  the  Ardick  Cir¬ 
cle,  but  few  of  them  are  much  known,  fre¬ 
quented  or  inhabited. 

As  for  the  North  Weft  Fait  of  North 
America ,  "tis  utterly  unknown  whether  it 
be  Ifiand  or  Continent,  whether  it  may 
not  reach  thoufands  of  Miles  farther  and  be 
joined  to  the  North  Eaft  Part  of  Great 
Tartary . 

Canada  or  New  France  lies  on  the  North 
Eaft  Side  of  the  River  of  St>  Ldwretice >  its 
chief  Town  is  Quebec. 

The  English  Empire  in  America  lies  a- 
long  the  Eaftern  Co  aft  from  about  thirty 
to  almoft  fifty  Degrees  of  North  Latitude. 

New  England  is  the  chief  Province,  of 
which  Bofton  is  the  principal  Town  or  Ci¬ 
ty.  North  of  New  England  lies  Acadia > 
fometimes  called  New  Scotland:  Its  chief 
Town  was  Fort  Royal ,  which  hath  chan- 
ged  its  Name  to  Annapolis .  Southward  of 
New  England  lie  New  Fork ,  New  Jerfey , 
Fenftlvania  and  Maryland ,  Virginia  and 
Carolina .  On  the  Weft  and  North  Weft 
fide  ot  thefe  Plantations  lie  large  Tra&s  of 
Land  with  many  great  Lakes  in  it  where 
various  Nations  of  Savages  inhabit. 

Florida  comes  next  in  Courfe  to  be  men¬ 
tion'd,  it  borders  Eaft  or  North  Baft  ward 

G  z  on 
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on  Carolina ,  arid  Weft  ward  it  reaches  to  the 
River  Mifftfippi  and  beyond  it :  It  is  bound¬ 
ed  by  the  Sea  on  the  South,  but  there  have 
been  no  very  great  or  remarkable  Towns  or 
Settlements  formed  there  by  the  Spaniards 
who  found  and  named  it. 

New  Mexico  or  New  Granada  lies  Weft 
of  Florida  pofieft  alfo  by  the  Spaniards  > 
its  chief  Town  is  St.  Fe  upon  the  River 
Non . 

Mexico  or  New  Spain  lies  more  South* 
It  is  a  large  and  rich  Country,  long  and  un¬ 
even,  ftretching  from  Northweft  to  South- 
caft;  and  contains  many  Provinces  in  it  be¬ 
longing  to  the  Spaniards ,  who  have  deftroy- 
ed  Millions  of  the  Natives  there.  It  has  fe- 
veral  Towns,  of  which  the  chief  has  the 
Name  of  Mexico  given  it.  Florida  and 
Mexico  together  make  a  large  Bay,  which 
is  called  the  Gulf  of  Florida  or  the  Gulf  of 
Mexico .  This  Country  reaches  down  to  the 
fmall  Neck  of  Land  whereby  South  Ameri¬ 
ca  is  joined  to  it.  On  this  Neck  of  Land 
are  Panama  on  the  South  fide,  and  Porto - 
hello  on  the  North. 

The  Southern  Part  of  America  is  fome- 
thing  like  a  large  Triangle  lying  in  the 
vaft  Southern  Ocean  and  almoft  cncompaft 
by  it :  On  the  Weftern  fide  this  Ocean  is 
called  the  Pacifick  Sea,  becaufe  feldom  vext 
with  Storms. 


This 
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This  Southern  Part  of  America  compre¬ 
hends  many  great  Countries,  viz.  Terra  Fir- 
may  Teru ,  Amazonia,  Guiana ,  Brafily  Chilis 
^Paraguay,  Terra  Magellanica,  &c .  The 
Inland  Parts  are  very  much  unknown,  but 
the  greateft  Part  of  the  Coafts  are  poffeft 
by  the  Inhabitants  derived  from  Spam  and 
! 'Portugal ,  who  have  made  various  Settle- 
ments  there. 

The  chief  IJlands  of  America  in  the  North 
are  Newfoundlandy  which  is  a  Triangle 
near  Acadia  ,  then  Cuba,  Hifpaniola  and 
Jamaica,  all  in  the  fame  Climate  with 
Mexico.  The  leffer  Ifles  are  called  Lucayes 
or  Bahama  IJlands ,  Southeaft  of  Florida , 
and  the  Caribbee  Iflands,  Eaftward  of  Hif¬ 
paniola.  On  the  Weft  fide  of  North  A- 
meric  a  lies  a  very  large  and  long  Ifland 
called  California ,  with  many  little  ones 
near  it. 

The  chief  Ifland  in  South  America  is 
Terra  Delfuego  which  lies  near  the  Main 
Land ,  and  thus  makes  the  Straits  of  Ma~. 
gellan .  There  are  many  others  of  lefs  Ex¬ 
tent  and  Note,  both  on  the  Coaft*  and  in 
the  vaft  South  Sea. 

The  mod  noted  Rivers  of  North  Ame¬ 
rica  are  the  great  River  of  St.  Lawrence 
or  Canada  that  divides  New  Fngland  from 
New  France  1  and  the  River  Mijjifippt 
where  the  French  have  made  late  Settle¬ 
ments?  G  3  In 
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In  South  America  the  two  great  Rivers 
are  the  Amazon  with  all  its  Branches,  and 
Rio  cDela  Plata  or  the  River  of  Plate. 

The  chief  Mountains  are  the  Apalachin 
Hills  in  North  America,  which  divide 
Florida  from  the  more  Northern  Coun¬ 
tries  1  and  the  Andes  in  South  America, 
which  is  a  long  Ridge  of  Mountains  run¬ 
ning  from  the  South  Part  of  America  to¬ 
ward  the  North:  Travellers  fuppofe  them 
to  be  the  higheft  in  the  World. 

Thus  I  have  dcfcribed  the  various  Coun¬ 
tries  of  the  Earth  in  a  very  brief  and  im- 
perfedf  manner,  lufficient  only  to  give  the 
young  and  ignorant  Reader  a  Tafte  of 
Geography ,  and  to  encourage  him  to  purfue 
the  Study  farther  in  that  excellent  Manual 
Gordon’s  Geographical  Grammar ,  or  in  Vo¬ 
lumes  of  larger  Size. 

SECT.  XVII. 

Of  the  fixed  Stars  on  the  Heavenly  Globe. 

AS  the  Terreftrial  Globe  has  the  vari¬ 
ous  Countries,  Cities,  Mountains, 
Rivers  and  Seas  drawn  upon  it :  So  on  the 
Celeflial  Globe  are  placed  the  fixed  Stars 
exa&ly  according  to  their  fituation  in  the 
Heavens. 

Yet  there  is  this  Difference  between  the 
Representations  made  by  the  Heavenly 

and 
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and  thofe  made  by  the  Earthly  Globe* 
{viz.)  That  the  feveral  Countries,  Rivers 
and  Seas  are  reprefented  on  the  Convex 
or  outward  Surface  of  the  Earthly  Globe,  juft 
as  they  lie  naturally  on  the  Convex  Surface 
of  the  Earth:  Whereas  the  Stars  naturally 
appear  to  us  in  the  Concave  or  inward  hoi* 
low  Surface  of  the  Heaven,  but  they  are 
represented  on  the  Heavenly  Globe  on  the 
Convex  Surface  of  it.  Therefore  we  muft 
fuppofe  our  Eye  to  be  placed  in  the  Cen¬ 
tre  of  the  Globe  in  order  to  have  the  Stars 
and  Heavens  appear  to  us  in  their  Conca - 
Vity  and  proper  Situation. 

Planets  and  Comets  are  vulgarly  called 
by  the  general  Name  of  Stars  5  but  the 
fixed  Stars  differ  from  the  Planets  and  the 
Comets  in  this,  that  they  always  keep  the 
fame  Place  or  Diftance  with  regard  to  one 
another  j  whereas  the  Planets  and  Comets 
are  perpetually  changing  their  Places  and 
Diftances  with  Regard  to  one  another  and 
with  Regard  to  the  fixed  Stars . 

They  differ  alfo  in  this  Refped,  that  the 
fixed  Stars  generally  twinkle,  except  when 
near  the  Zenith  or  Seen  thro'  aTelefcope* 
and  they  fhoot  Sprightly  Beams  like  the  Sun, 
which  is  ufually  given  as  a  proof  that  like 
the  Sun  they  fhine  with  their  own  Light : 
The  Planets  have  a  more  calm  Afpeft  like 
the  Moon*  and  never  twinkle,  which  is 

Cj  ^  0  ne 
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one  Argument  among  many  others  that 
they  derive  their  Light  from  the  Sun,  and 
fhine  only  by  reflexion. 

For  our  better  Acquaintance  with  the 
fixed  Stars,  Aftronomers  have  reduced  them 
to  certain  Conflellations .  This  we  have 
fhewn  already  in  the  fecond  Se&ion,  con¬ 
cerning  thofe  Stars  that  lie  in  the  Zodtack , 
which  are  reduced  to  12  Conflellations  and 
called  the  twelve  Signs,  (viz.)  Aries  or  the 
Ram*  Taurus  or  the  Bull,  Gemini  or  the 
Twins,  &c.  the  reft  of  the  Stars  are  diflin- 
guifhed  into  the  Northern  and  Southern 
Conflellations,  as  lying  North  or  South  of 
the  Zodtack  or  Ecliptick . 

The  Northern  Conflellations  were  thus 
framed  by  the  Antients,  Urfa  Minor  or 
the  little  Bear,  in  whofe  Tail  is  the  Pole 
Star,  Urfa  Major  or  the  great  Bear,  Draco 
or  the  Dragon,  Cepheus  whofe  Feet  are 
juft  at  the  North  Pole :  Caffiopeia  and  her 
Chair,  Andromeda ,  the  Northern  Triangle , 
Ter  feus  with  Medufds  Head,  Auriga  or 
the  Charioteer,  Bootes  or  the  Hunter,  who 
is  fometimes  called  Ar Burns  or  the  Bear- 
keeper,  Corona  Borealis  or  the  Northern 
Crown,  Engonafi  or  Hercules  Kneeling, 
Lyra  or  the  Harp,  Cygnus  or  the  Swan, 
T eg af us  or  the  great  flying  Horfe,  Equule - 
ms  or  Equiculus  the  little  Hor fe’s  Head* 
S Delphinus  or  the  Dolphin,  Sagitta  or  the 

Arrow* 
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Arrow,  Aquila  or  the  Eagle,  which  fome 
call  the  Vultur,  Serpens  or  the  Serpent, 
and  Serpentarius  the  Man  who  holds  it. 

To  thefe  2 1  Northern  Conftellations  were 
afterwards  added  Antinous  at  the  Equator 
next  to  the  Eagle,  Got  Caroli  or  King 
Charles's  Heart  a  Angle  Star  South  of  the 
Great  Bear's  Tail,  and  Berenice's  Hair ,  a 
few  fmail  Stars  South  of  Charles's  Heart,  &c. 

The  Southern  Conftellations  known  to 
the  Antients  are  Cetus  the  Whale,  and 
the  River  Er  id  anus,  Lepus  the  Hare,  the 
glorious  Conftellation  of  Orion  with  his 
Girdle,  Sword,  and  Shield,  Sirius  or  the 
great  Dog,  Canicula  or  the  little  Dog,  Hy¬ 
dra  or  a  large  Serpent,  the  Ship  Argo,  Cra¬ 
ter  or  the  two  handed  Cup,  Corvus  the  Crow 
or  the  Raven,  Centaurus  or  the  Half-Man 
Half-Horfe,  Lupus  or  the  Wolf,  Ara  or  the 
Altar,  Corona  Auftralis  or  Southern  Crown, 
Bifcis  Notius  or  the  Southern  Fifh. 

To  thefe  15  there  have  been  added  12 
other  Conftellations  made  up  of  the  fixed 
Stars  toward  the  South  Pole  which  are  ne¬ 
ver  vifible  to  us  in  Britain,  and  therefore 
I  ftiall  not  mention  them. 

Aftronomers  have  framed  fome  lefler  Con¬ 
ftellations  which  are  contained  in  the  great¬ 
er,  as  the  ^Pleiades  or  the  Seven  Stars,  and 
the  Hyades  in  Taurus  or  the  Bull :  Capel - 
fa  or  the  Goat,  in  which  is  a  very  bright  Star 
1  ^  fo 
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fo  called,  in  the  Arms  of  Auriga  or  the  Cha¬ 
rioteer  :  the  Manger  and  AJfes  in  the  Crab , 
which  indeed  is  nothing  but  a  bright  Spot 
compofed  of  a  Multitude  of  fmall  Stars: 
Charles's  Wain  which  are  feven  bright  Stars 
in  the  Rump  and  Tail  of  the  Great  Beaty 
three  of  which  in  the  Tail  refemble  the 
HorfeSj  and  the  other  four  c,  d,  by  r ,  a 
Square  Cart :  See  Figure  XXX.  The  two 
hindmoft  Stars  in  the  Cart ,  (viz.)  b  and  r 
are  called  the  Pointers ,  becaufe  they  point  to 
the  North  Pole  p . 

Beilde  thefe  there  are  feveral  other  fmall- 
ler  Stars  fcatter'd  up  and  down  in  the 
Heavens,  which  are  not  reduced  to  any  of 
the  Cancellations ;  though  of  late  Years 
Uevelius  a  great  Aftronomer  has  made 
Con(lellations  of  them  which  are  defcribed 
upon  feme  modern  Globes. 

The  fixed  Stars  are  of  different  Sizes,  and 
are  divided  into  thofe  of  the  firfty  fecondy 
thirdy  fourth ,  fifth  and  fixth  Magnitudes. 

There  are  but  a  few  Stars  of  the  firft 
and  fecond  Magnitude,  and  many  of  them 
have  remarkable  Names  given  to  them,  as 
the  Rams  Heady  A l debar  an  or  the  Bull's 
Eye,  Capella  or  the  Goat,  the  three  Stars 
in  Orion s Girdle,  the  Lions  Hearty  *Deneb 
or  the  Lion's  Tail,  Regel  xhz  Star  in  Orion's 
Left  Foot,  Spica  Virgin'iSy  which  is  an  Ear 
pf  Corn  in  th$  Virgin's  Hand,  Hydra's  Heart, 


Sett.  17.  Geography  and  Agronomy.  9  s 

the  Scorpions  Heart,  the  Eagle  or  Vulture 
Heart,  Ala  Tegafi  or  the  Horle’s  Wing, 
Fomahant  a  large  Star  in  the  Southern  Fife- 
es  Mouth  near  Aquarius,  the  Foie  Star  in 
the  Little  Bear’s  Tail,  &c.  See  more  in 
the  Table  of  fixed  Stars  at  the  end  of  this 
Book. 

Some  remarkable  Stars  are  called  by  the 
Name  of  the  Conftellation  in  which  they 
are,  as  the  Great  Hog,  the  Little  ’Dog, 
Lyra  or  the  Harp,  ArUturus  the  Bear-keeper, 
Capella  the  Goat,  &c. 

As  the  Globe  of  the  Earth  with  all  the 
Lands  and  Seas  defcribed  on  a  Terreftrial 
Sphere  is  reprefented  on  Maps,  fo  the  Ce- 
leftial  Sphere  with  all  the  fixed  Stars  is  of¬ 
ten  reprefented  on  two  Tables  or  Fiani- 
fpheres,  projetted  on  the  Plane  of  the  E- 
quator  with  the  two  Poles  in  their  Cen¬ 
tres  *. 

Note,  This  fort  of  Projection  has  fome- 
times  been  furnilhed  with  fome  little  Ap¬ 
pendices  which  are  moveable,  and  makes 
an  Inftrument  called  a  NoBurnal  to  take 
the  Hour  of  the  Night,  and  perform  many 
other  Aftronomical  Problems  by  the  Stars. 

It  is  hardly  necelfary  to  fay  that  the  Stars 


*  Mr.  Senex  at  the  Globe  over  againft  St.  DunJlarTs  in  Fleet- 
Jfreet ,  has  lately  printed  the  belt  that  ever  were  in  England \ 
or  perhaps  in  any  Country, 


are 
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are  fuppofed  to  keep  their  conftant  Revo¬ 
lution  once  in  twenty  i  four  Hours  by  Day 
as  well  as  by  Night :  But  the  Day  Light 
conceals  them  from  our  Eyes. 

The  Sun  in  its  Annual  Courfe  moving 
from  Weft  toEaft  through  all  the  Signs  of 
Zodiack  hides  all  thofe  Stars  from  our 
Sight  which  are  near  its  own  Light  or 
Place  in  the  Heavens ;  and  therefore  at  fe- 
veral  Seafons  of  the  Year  you  fee  different 
Stars  or  Conftellations  riftng  or  fetting,  or 
upon  the  Meridian  at  every  Hour  of  the 
Night:  And  as  the  Sun  goes  onward  daily 
and  monthly  toward  the  Eaft,  the  Eaftern 
Conftellations  come  daily  and  monthly  with¬ 
in  the  Reach  of  the  Sun  Beams  and  are 
concealed  thereby,  which  is  called  their  Set¬ 
ting  Heliacally .  And  the  JVeftern  Confte Ha¬ 
ttons  hereby  getting  farther  off  from  the 
Sun  Beams  are  made  vifible  to  us,  which  is 
called  Riftng  Heliacally . 

Thus,  as  I  intimated  before,  we  may 
tafily  find  what  Stars  will  be  upon  the  Me¬ 
ridian  every  Midnight  by  conftdering  in 
what  Sign  the  Sun  is,  and  in  what  Degree 
of  that  Sign  %  for  the  Sun  with  the  Stars 
that  are  near  it  being  upon  the  Meridian  at 
Noon ,  the  Stars  that  are  diredly  oppofite 
to  them  in  the  Heavens  will  be  upon  the 
Meridian  that  Day  at  Midnight .  And  by 
the  fame  means  if  you  qbferve  what  Stars 
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are  upon  the  Meridian  at  Midnight  7  you 
eafily  infer  the  Sun  is  in  the  opposite  Point 
of  the  Heavens  at  Midnoon. 

Here  it  fhould  not  be  forgotten  that  there 
is  a  broad  uneven  Path  incompaffing  the 
Heavens  paffing  near  the  North  "Pole  which 
is  brighter  than  the  reft  of  the  Sky,  and 
may  be  beft  feen  in  the  darkeft  Night,  this 
is  called  the  Milky  Way ;  which  later  Philo- 
fophers  have  found  by  their  Telefcopes  to 
be  formed  by  the  mingled  Rays  of  innu¬ 
merable  fmall  Stars.  Tis  to  the  fame  Caufe 
that  ionic  other  bright  Spots  in  the  Sky 
(tho*  not  all)  are  afcribed  which  appear  to 
us  like  whitifh  Clouds  in  Midnight  Dark- 
nefs. 

SEC  T.  XVIII. 

'  Of  the  Planets  and  Comets . 

THOUGH  the  Planets  and  Comets 
are  never  painted  upon  the  Globe  be- 
caufe  they  have  no  certain  Place,  yet  "tis 
neceflary  here  to  make  fome  mention  of 
them,  fince  they  arc  Stars  much  nearer  to 
us  than  the  fixed  Stars  are,  and  we  know 
much  more  of  them. 

The  Planets  are  in  themfelves  huge  dark 
Bodies  which  receive  their  Light  from  the 
Sun,  and  refleft  it  back  to  us.  They  are 
called  Planets  from  a  Greek  Word  which 

fignifies 
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Egnifies  Wanderers,  becaufe  they  are  always 
changing  their  Places  in  the  Heavens  both 
with  regard  to  the  fixed  Stars  and  with  re- 
>  gard  to  one  another. 

The  Tlanets  are  placed  at  very  different 
Diftances  from  the  Center  of  our  World, 
(whether  that  be  the  Earth  or  the  Sun)  and 
they  make  their  various  Revolutions  thro5 
the  twelve  Signs  of  the  Zodiaek  in  diffe¬ 
rent  Periods  of  Time, 

Saturn  in  29  Years  and  167  Days  z.  e.  about  24  Weeks. 
Jupiter  in  11  ■  .  314  45 — 

Mars  in  1  e^*.*****  321  — - - -  46* — — 

Earth  ox  Sun  in  1  ---------  o  ——————  o-- — — » 

Venus  in  o  - — — — *  224  —  —  — -  32 - 

Mercury  in  o  87  » — ^  .  12^  - > — 

Moon  in  o  27^  4  —  - , ,  < 

As  the  Ecliptick  Line  is  the  Orbit  or  An¬ 
nual  Path  of  the  Earth  or  Sun,  fo  each 
Tlanet  has  its  proper  Orbit  whofe  Plane  dif¬ 
fers  fome  few  Degrees  from  the  Plane  of  the 
Orbit  of  the  Sun,  and  to  a  Spedator’s  Eye  plac¬ 
ed  in  the  Centre  would  interfed  or  cut  the 
Sun's  Orbit  at  two  oppofite  Points  or  Nodes . 
Now  the  Diftance  of  a  Planet  from  the 
Ecliptick  meafured  by  an  Arch  perpendicu¬ 
lar  to  the  Ecliptick  is  the  Latitude  of  that 
Planet  as  before. 

To  reprefent  this  as  in  Figure  XL  you  may 
imagine  as  many  Hoops  as  there  ar zElanets 
thruft  through  with  feveral  ftrait  Wires , 
and  thereby  join'd  in  different  Places  to  the 
1  Hoop 
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Hoop  that  reprefents  the  Plane  of  the  Rclip- 
tick,  i.  e<  the  Suns  or  Earth's  Orbit 5  and 
then  let  thof zHoops  be  turn'd  more  or  lefs  ob» 
liquely  from  the  Plane  of  th c  Eeliptick:  For 
all  the  feveral  Orbits  or  Paths  of  the  Via¬ 
net  s  do  not  crofs  or  interfed  the  Ecliptic  or 
Suns  Path  in  the  fame  Point*  nor  at  the 
fame  Angles :  But  their  Nodes  or  Interfee- 
tions  of  the  Eeliptick  are  in  different  Parts 
of  the  Eeliptick *  and  alfo  make  different 
Angles  with  in 

Among  the  feveral  Ufes  of  obierving  the 
Latitude  of  a  Planet*  fee  one  very  neceflfa- 
ry  in  Troblem  XXXVIL 

The  Comets  were  by  Ariftotle  and  his 
Followers  fuppofed  to  be  a  fort  of  Meteors 
or  Fires  formed  in  the  Sky  below  the  Moon 
continuing  for  fome  Months  and  then  va~ 
nifliing  again.  But  by  later  Aftronomers 
they  have  been  found  to  be  dark  Bodies 
like  the  ‘Planets,  moving  through  the  Hea¬ 
vens  without  any  Regard  to  the  Eeliptick , 
but  in  very  different  Orbits*  which  are  fup¬ 
pofed  to  be  Rllipfes  or  Ovals  of  prodigious 
Length*  and  returning  at  various  Periods 
of  feveral  fcores  or  hundreds  of  Years.  Tho* 
it  muft  be  confeft*  thofc  Parts  of  their  Or¬ 
bits  which  are  within  the  Reach  of  our  Sight 
are  fo  very  inconfiderable  Parts  of  the  vaft 
Ovals  they  are  faid  to  deferibe,  that  it  has 
been  much  doubted*  whether  the  Lines  they 

de- 
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defcribe  in  their  Motion  be  not  Parabolical, 
or  fome  other  infinite  Curves  and  thus  whe¬ 
ther  the  Comets  themfelves  are  not  wander¬ 
ing  Stars  that  have  loft  all  regular  Revolu¬ 
tion,  and  perhaps  have  no  fettled  Periods 
at  all  and  may  never  return  again :  But 
Comets  appear  fo  feldom  that  they  have 
fcarce  given  the  nice  Enquirers  of  thefe 
laft  Ages  fufficient  Opportunity  to  obferve 
or  calculate  their  Motions  with  fuch  an 
abfolute  Certainty  as  could  be  wiftied. 

Thus  I  have  finiflied  the  fpeculative  Part 
of  this  Difcourfe  which  contains  the  Rudi¬ 
ments  or  fir  ft  Principles  of  Aftronomy :  It 
is  called  the  Spherical  Part ,  becaufe  it  treats 
of  the  'Dotdrine  and  life  of  the  Sphere  5  and 
I  have  concluded  therein  the  general  Part 
of  Geography ,  and  given  a  flight  Survey  of 
the  particular  Divifions  of  the  Earth. 

Tis  indeed  the  Second  or  fpecial  Part  of 
Geography  that  treats  properly  of  thefe  par- 
ticular  Divifions  of  the  Earth  which  I  have 
but  (lightly  run  over,  and  in  a  much  larger 
manner  enumerates  not  only  all  the  King- 
doms,  States,  and  Governments  of  the  Worlds 
but  alfo  gives  fome  Account  of  their  Man¬ 
ners,  Temper,  Religion,  Traffick,  Manu- 
fadures.  Occupations,  <&c.  It  alfo  deferibes 
the  various  Towns  and  Villages,  the  larger 
and  idler  Mountains,  Rivers,  Forefts,  the 
feveral  Produds  of  every  Country,  the  Birds, 

Beads, 
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Beads,  Infers,  Fifties,  Plants,  Herbs,  the 
Soil,  Minerals,  Metals,  and  all  Rarities  of 
Art  and  Nature :  It  relates  alfo  the  various 
antient  and  modern  Names  of  the  Nations, 
Cities,  Towns,  Rivers,  Iflands,  &c.  What 
remarkable  Occurrences  of  Battels,  Vi&ories, 
Famine,  Defolations,  Prodigies,  &c.  has 
happen’d  in  every  Nation,  and  whatfoever 
has  rendered  it  worthy  of  publick  Notice 
in  the  World, 

There  are  many  Books  extant  in  the 
World  on  this  Subjeftj  fome  of  lefier  fize^ 
fuch  as  Gordons  Geographical  Grammar , 
Chamberlain's  Geography  5  and  larger,  (viz.) 
Mor dens  Geography  Rectified  in  Quarto, 
Thefaurus  Geographicus ,  Moll's  Geography  in 
Folio, 

The  Second  or  Special  Tart  of  Agrono¬ 
my  is  called  the  Theory  of  the  Heavens,  or 
the  Sun  and  ‘Planets ,  which  will  lead  us 
into  the  Knowledge  of  a  thoufand  beau¬ 
tiful  and  entertaining  Truths  concerning 
the  Syftem  of  the  World,  the  various  Ap¬ 
pearances  of  the  Heavenly  Bodies,  and  the 
Reafons  of  thofe  Appearances,  (viz.)  a 
more  particular  and  exaft  Account  of  the 
Hay  and  Nighty  and  of  the  feveral  Sea- 
fons  of  the  Year,  Springy  Summery  Autumn 
and  Wintery  of  the  Length  and  Shortnefs 
of  the  Days :  Why  in  the  Winter  the  Sun  is 
nearer  to  us  than  it  is  in  the  Summer,  and 

H  why 
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why  the  Winter  Half-year  is fieven  or  eight 
P)ays  fhorter  than  the  Summer  Half  year : 
Whence  come  the  Eclipfes  of  the  Sun  and 
Moon,  both  total  and  partial  j  why  the  Moon 
is  only  eclipfed  when  fhe  is  Full,  and  th cSun 
only  when  file  is  New :  Whence  proceed 
the  different  Phafes  of  the  Moon ,  as  the 
New  or  Horned  Moon ,  the  Half -Moon,  the 
Fully  <&c.  Why  the  two  iower  Planets  Mer¬ 
cury  and  Venus  always  keep  near  the  Sun, 
and  never  move  fo  far  as  two  whole  Signs 
from  it :  Why  Venus  is  horned,  halved  and 
full  as  the  Moon  is:  Why  the  three  fuperi- 
or  Planets  Marsy  fiupiter  and  Saturn  appear 
at  all  Diftances  from  the  Sun,  and  are  fome- 
times  quite  oppofite  to  it:  Why  both  the 
upper  and  lower  Planets  fometimes  appear 
fwifter,  fometimes  flower :  Why  they  feem 
fometimes  to  move  diredfly  or  forward, 
fometimes  retrograde  or  backward,  fome¬ 
times  are  ftationary  or  feem  to  ftandftill: 
Why  they  are  fometimes  nearer  to  the 
Earth,  which  is  called  their  Perigeum , 
and  fometimes  farther  from  the  Earth, 
which  is  called  their  Apogeum ,  and  by  this 
means  appear  greater  or  lefs.  Why  they 
are  nigher  to  or  farther  from  the  Sun,  which 
is  called  their  Perihelion  and  Aphelions 
and  in  what  Part  of  their  Orbits  this  Dif¬ 
ference  falls  out:  How  it  comes  to  pafs 
that  they  feem  higher  in  the  Horizon  than 

3  really 
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really  they  are  by  Refraction,  and  how 
again  they  feem  lower  than  they  really  are 
by  the  Parallax . 

In  this  Part  of  Aftronomy  his  proper  al- 
fo  to  fhew  the  different  Schemes  or  Hy- 
pothefes  that  have  been  invented  to  folve 
or  explain  all  thefe  Appearances  of  the 
Heavenly  Bodies.  Here  the  Ptolemaick  or 
antient  Svftem  fhould  have  the  firft  Place, 
to  reprefent  how  the  Antients  placed  the 
Earth  in  the  Centre  of  the  World,  and 
fuppofed  the  Sun  to  move  round  it  amongft 
the  other  Planets  as  it  appears  to  the  vul« 
gar  Eyej  and  what  tedious  and  bungling 
Work  they  made  by  their  Contrivance  of 
folidtranf parent  Spheres  of  different  Thick- 
neffes,  placed  in  Eccentrick  Order  and  aN 
filled  by  their  little  Epicycles :  What  infi¬ 
nite  Embaraffments  and  Difficulties  attend 
this  rude  and  ill  adjufted  Contrivance,  and 
how  impoffible  it  is  to  folve  all  the  Ap¬ 
pearances  of  Nature  by  this  Hypothefis. 

Ihen  the  Modern  or  Copernican  Scheme 
fliould  be  represented,  which  makes  the 
Heaven  all  void,  or  at  leaft  filled  only  with 
very  fine  Ethereal  Matter;  which  places 
the  Sun  in  the  Centre  of  our  World  with 
all  the  Planets  whirling  round  it  ,*  which 
makes  the  Earth  a  Planet,  turning  daily 
round  its  own  Axis  (which  is  the  Axis  of 
the  Equator)  to  form  Day  and  Nights 

H  2  and 
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and  al(b  carried  yearly  round  the  Sun  in  the 
Ecliptick  between  the  Orbits  of  Venus  and 
Mars  to  form  Summer  and  Winter.  This 
Scheme  alfo  makes  the  Moon  a  Secondary 
Planet  rolling  monthly  round  the  Earthy 
and  carried  with  it  in  its  yearly  Courfe  round 
the  Sun,  whereby  all  the  variety  of  Ap¬ 
pearances  of  the  Sun  and  Moon  and  of  all 
the  Planets  as  well  as  the  Differences  of 
Day  and  Night,  Summer  and  Winter  are 
refolved  and  explained  with  thegreateftEafe, 
and  in  the  moft  natural  and  fimple  Manner. 

Here  alfo  it  fhould  be  fhewn  that  as 
the  Moon  is  but  a  Secondary  Planet ,  be- 
caufe  it  moves  round  the  Earth  which  is 
itfelf  a  Planet:  So  Jupiter  which  moves 
round  the  Sun  has  alfo  four  Secondary 
Planets  or  Moons  moving  round  it,  which 
are  lb  me  times  called  his  Satellites  or  Life- 
Guards.  Saturn  alfo  has  five  fuch  Moons > 
all  which  keep  their  certain  Periodical  Re¬ 
volutions  :  And  befidc  thefe,  Saturn  is  in* 
compaffed  with  a  large  Flat  Ring  21000 
Miles  broad,  whofe  Edges  Hand  inward  to¬ 
ward  the  Globe  of  Saturn ,  (like  a  wooden 
Horizon  round  a  Globe)  at  about  21000 
Miles  diftance  from  it,  which  is  the  moft 
amazing  Appearance  among  all  the  hea¬ 
venly  Bodies :  But  thefe  Secondary  Planets 
which  belong  to  Jupiter  and  Saturn  to¬ 
gether  with  this  admirable  Ring  are  viable 
1  only 
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only  by  the  Afllftance  of  Telefcopes :  And 
yet  xMathematicians  are  arrived  at  fo  great 
an  Exaftnefs  in  adjufting  the  Periods  and 
Diftances  of  thefe  Secondary  Planets,  that 
by  the  Motions  and  Eclipfes  of  the 
Moons  of  Jupiter  they  find  not  only  the 
true  Swiftnefs  of  the  Motion  of  Light  or 
Sun- beams  5  but  they  find  alfo  the  'Diffe¬ 
rence  of  Longitude  between  two  Places  on 
the  Earth. 

It  may  be  manifefted  here  alfo  that  fe- 
veral  of  the  Planets  have  their  Revolu¬ 
tions  round  their  own  Axis  in  certain  Peri¬ 
ods  of  Time,  as  the  Earth  has  in  24  Hours , 
and  that  they  are  vaft  bulky  dark  Bodies, 
fome  of  them  much  bigger  than  our  Earth 
and  confequently  fitted  for  the  dwelling  of 
fome  Creatures;  fo  that  ’tis  probable  they 
are  all  Habitable  Worlds  furnifhed  with 
rich  Variety  of  Inhabitants  to  the  Praife  of 
their  great  Creator.  Nor  is  there  wanting 
fome  Proof  of  this  from  the  Scripture  it 
felf.  For  when  the  Prophet  Ifaiah  tells 
us,  that  God  who  formed  the  Earth  created 
it  not  in  vain ,  becaufe  he  formed  it  to  be 
inhabited ,  Ifa.  xlv.  18.  He  thereby  infinm- 
ates  that  had  fuch  a  Globe  as  the  Earth  ne¬ 
ver  been  inhabited ,  it  had  been  created  in 
vain .  Now  the  fame  Way  of  Reafoning 
may  be  apply’d  to  the  other  Planetary 
Worlds^  fome  of  which  are  fo  much  big- 

H  3  get 
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ger  than  the  Earth  is,  and  their  Situations 
and  Motions  feem  to  render  them  as  con¬ 
venient  Dwellings  for  Creatures  of  fome 
Animal  and  Intelle&ual  Kind. 

Many  of  thefe  things  have  been  perform¬ 
ed  by  ingenious  Men  with  great  Exa&nefs 
for  the  Ufe  of  Perfons  learned  in  the  Ma- 
thematicks  5  but  I  know  not  any  fhort,  plain 
and  intelligible  Account  of  them  fitted  for 
the  Ufe  of  the  unlearned  World,  except 
among  Dr.  Wells' s  Volumes  intitled  Ma¬ 
th  ematicks  for  a  young  Gentleman:  Yet  I 
perfuade  my  felf  that  fome  Parts  of  it 
might  be  performed  with  greater  Eafe  and 
Clearnefs  in  a  more  natural  Method,  and 
to  much  greater  Perfeflion,  if  fome  Per- 
fon  of  peculiar  Skill  in  thefe  Sciences  and 
of  equal  Condefcenfion  would  undertake 
the  Work. 


SECT.  XIX. 


Problems  relating  to  Geography  and  Afro - 
nomy  to  be  performed  by  the  Globe . 

S  Theorems  in  Mathematic  Science 


j  \  are  certain  Propofitions  declaring 
fome  Mathematical  Truth :  So  a  "Problem 
is  a  Mathematical  Queftion  propofed  to  be 
refolved^  or  fome  Practice  to  be  performed. 

Becaufe  this  Problematic  Part  will  re¬ 
quire  the  recolle&ion  of  a  great  many 


things 
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things  in  the  former  Se&ions,  I  think  it 
may  not  be  improper  to  give  a  fhort  fum- 
mary  of  definitions  of  the  chief  Subjects 
of  Difcourfe  in  the  do  Brine  of  the  Sphere , 
and  fet  them  in  one  View. 

DEFINITIONS. 

The  Latitude  of  a  diace  on  the  Earth¬ 
ly  Globe,  is  the  Diftance  of  the  Zenith  of 
that  Place  from  the  Equator  toward  the 
North  or  South  Pole  meafured  by  the  De» 
grees  of  the  Meridian. 

The  Elevation  of  the  dole  is  the  Height 
of  the  Pole  above  the  Horizon  of  that  Place 
meafured  on  the  Meridian :  And  it  is  al¬ 
ways  the  fame  Number  of  Degrees  as  the 
Latitude. 

The  Longitude  of  a  diace  is  the  Diftance 
of  it  toward  the  Eaft  or  Weft  from  fome 
firft  Meridian,  and  ’tis  meafur’d  on  the  Equa¬ 
tor. 

The  declination  of  the  Sun  or  any  Star 
or  5 Planet  is  its  Diftance  Northward  or  South¬ 
ward  from  the  Equator  meafured  on  the 
Meridian.  Tis  the  fame  thing  as  Latitude 
on  the  Earthly  Globe . 

The  Right  Afcenfion  of  the  Sun  is  its 
Diftance  from  that  Meridian  that  cuts  the 
Point  Aries  meafured  Eaftward  on  the  E» 
quator  $  'tis  much  the  fame  with  Longitude 
on  the  Earthly  Globe . 

H  4  The 
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The  Hour  of  the  Sun  is  its  Diftance  from 
Noon  or  the  Meridian  of  the  Place  mea¬ 
fured  on  the  Equator  by  15  Degrees,  for 
every  15  Degrees  on  the  Equator  make 
an  Hour.  Or  it  may  be  reckon'd  from 
the  oppofite  Meridian  or  Midnight. 

Note,  The  Right  Afcenfton  is  reckon'd 
either  in  Degrees  or  in  Hours. 

The  Latitude  of  a  Star  or  Planet  is  its 
Diftance  Northward  or  Southward  from  the 
Ecliptick :  Note,  The  Sun  has  no  Latitude 
becaufe  Tis  always  in  the  Ecliptick. 

The  Longitude  of  the  Sun  or  Star  is  its 
Diftance  from  the  Point  Aries  Eaftward 
meafured  on  the  Ecliptick.  Eut  with  re¬ 
gard  to  the  Sun  or  a  Planet,  this  is  ufually 
called  the  Place  of  the  Sun  or  Planet  for 
any  particular  Day,  i.  e.  its  Place  in  the 
Zodiack ,  or  the  Degree  of  the  Sign  in  which 
it  is  at  that  Time. 

The  Altitude  or  Height  of  the  Sun  or 
a  Star  is  its  Diftance  from  and  above  the 
Horizon,  meafured  on  the  Quadrant  of 
Altitudes. 

The  Deprejfton  of  the  Sun  or  Star  is  its 
Diftance  from  and  below  the  Horizon. 

The  A&imuth  of  the  Sun  or  a  Star  is 
its  Diftance  from  the  Cardinal  Points  of 
Eaft,  Weft,  North  or  South,  meafured  on 
the  Horizon. 

THe  Sun  or  Stars  Meridian  Altitude  is 

f  >  V  \ 

its 
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its  Altitude  or  Height  when  tis  on  the 
Meridian  or  at  the  South, 

The  Vertical  Altitude  of  the  Sun  is  u-’ 
fed  by  fome  Writers  for  its  Height  above 
the  Horizon  when  it  is  in  the  Azimuth  or 
Vertical  Circle  of  Eaft  or  Weft,  But  the 
Sun  is  faid  to  be  Vertical  at  any  Place  when 
ns  in  the  Zenith  of  that  Place  at  Noon, 

The  Amplitude  of  the  Sun  or  Star  is  its 
Azimuth  or  Diftance  from  Eaft  or  Weft  at 
riling  or  fetting. 

The  Afcenjional  Difference  is  the  Time 
of  the  Sun  or  Stars  rifing  or  fetting  before 
or  after  fix  a  Clock  :  Or  it  is  the  Difference 
between  the  Sun  or  Stars  femidiurnal  Arc 
and  a  Quadrant  or  90  Degrees,  as  fome 
Perfons  exprefs  it,  becaufe  90  Degrees  or  a 

Quadrant  reaches  from  6  a  Clock  t©  12. 

>/■ 

PROBLEMS. 

Problem  I.  To  find  the  Longitude  and  La¬ 
titude  of  any  Tlace  on  the  Earthly  Globe . 

Turn  the  Globe  about  till  the  Place  come 
juft  under  that  fide  of  the  brazen  Meridian 
on  which  the  Figures  are,  which  is  called 
its  Graduated  Edge ,  then  the  Degree  marked 
on  the  Meridian  juft  over  the  Place  {hews 
the  Latitude  either  North  or  South:  And 
the  Globe  fo  {landing,  that  Degree  of 
the  Equator  which  is  cut  by  the  Me¬ 
ridian  ftiews  the  true  Longitude  of  the 

Place. 
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Place.'  So  London  will  appear  to  have  5 1  i 
Degrees  of  North  Latitude,  and  near  x8 
Degrees  of  Longitude,  counting  the  firft 
Meridian  at  Tenerijf.  So  Rome  has  41 
Degrees  of  North  Latitude,  and  about  1 3  De¬ 
grees  of  Longitude  Eaftward  from  London , 
or  almoft  3 1  Degrees  from  Tenerijf* 

Problem  II.  The  Longitude  or  Latitude 
of  any  Place  being  given ,  how  to  find  that 
Place  on  a  Globe  or  Map . 

If  only  the  Latitude  of  a  Place  be  given, 
the  Place  it  felf  may  be  eafily  found  by 
cafting  your  Eye  Eaftward  and  Weft  ward 
along  that  Parallel  of  Latitude  in  that  Part 
of  the  World  where  it  lies,  and  the  Place 
(if  it  be  marked  on  the  Globe)  will  foon 
appear.  ... 

If  the  Longitude  only  were  given,  guide 
your  Eye  along  that  Meridian  Northward 
or  Southward,  and  you  will  quickly  fee  it. 

But  if  both  Longitude  and  Latitude  be 
given  then  the  Place  is  immediately  found, 
for  where  the  given  Line  of  Longitude  or 
Meridian  cuts  the  given  Line  of  Latitude , 
there  is  the  Place  required.  Thefe  two 
Problems  alfo  may  be  praciifed  on  a  Map 
as  well  as  on  a  Globe. 

Problem  III.  To  find  the  Ptfiance  of 
any  two  Places  on  the  Earthly  Globe ,  or 
two  Stars  on  the  Heavenly .  Here 
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Here  let  it  be  noted  that  a  'Degree  of 
the  Meridian  or  of  the  Equator,  or  of  any 
great  Circle  on  the  Earthly  Globe  is  found 
by  Meafure  to  be  6 97  or  70  Englijh  Miles : 
See  Prob.  XIL  Sed.  XX,  Tho*  Geographers 
many  times  count  60  Geographical  Miles 
to  a  Degree,  making  them  the  fame  with 
the  Minutes  of  a  Degree  for  the  greater 
Eafe  in  Computation, 

Let  it  be  noted  alfo,  that  all  the  Degrees 
on  the  Meridians  or  Lines  of  'Longitude 
on  the  Globe  are  equal,  becaufe  all  thofe 
Lines  are  great  Circles  j  but  in  the  Paral¬ 
lels  of  Latitude ,  the  farther  you  go  from 
the  Equator  the  Circle  grows  lefs  and  lefs, 
and  confequently  the  Degrees  of  thofe  Cir¬ 
cles  are  lefs  alfo:  And  therefore  if  two 
diftant  Places  are  either  both  on  the  Equator 
or  have  the  fame  Meridian ,  the  Number  of 
the  Degrees  of  their  Diftance  on  the  Equa¬ 
tor  or  on  the  Meridian  being  reduced  to 
Miles  {hews  you  their  true  Diftance :  But 
if  the  two  Places  are  not  both  on  the  Equa¬ 
tor  nor  on  the  fame  Meridian ,  you  muft 
find  their  true  Diftance  by  the  following 
Method. 

To  perform  this  third  Problem  lay  the 
Quadrant  of  Altitude  from  one  Place  to 
the  other  and  that  will  fhew  the  Number 
of  Degrees  of  Diftance,  which  being  mul¬ 
tiplied  by  60  Geographical  Miles ,  or  by 

70 


no  The  firfl  Principles  of  Se£t  igl 

i  _ 

70  Englifb  Miles  will  give  the  Diftance 
fought. 

Or  you  may  take  the  Diftance  between 
the  two  Places  with  a  pair  of  Compaffes 
and  meafure  it  upon  the  Equator,  which 
fhews  the  Diftance  in  "Degrees ,  and  then 
reduce  them  to  Miles . 

The  Quadrant  of  Altitudes  or  a  pair  of 
Compafies  in  the*  fame  Manner  will  fhew 
the  Diftance  of  any  two  Stars  on  the  Hea¬ 
venly  Globe  (viz.)  in  Degrees,  but  not  in 
Miles. 

Obferve  here,  that  tho*  thefe  Methods 
will  find  the  true  Diftance  of  places  on  the 
Globe,  yet  on  a  Map  the  fame  Methods  are 
ufelefs  i  becaufe  in  Maps  or  plane  Surfaces 
the  Degrees  of  Longitude  marked  on  the 
iame  parallel  of  Latitude  are  unequal,  and 
fo  the  Degrees  of  Latitude  marked  on  the 
fame  Meridian  are  often  unequal.  (See  the 
XL  Section  concerning  Maps.)  The  only 
way  therefore  of  meafuring  Diftances  on  a 
Map  is  to  meafure  the  number  of  Degrees 
on  the  nearcft  correfpondent  Line  of  Lon¬ 
gitude  or  Latitude ,  and  apply  that  to  the 
Diftance  enquired,  which  after  all  is  but 
an  uncertain  account. 

Problem  IV.  To  find  the  Antoeci,  Peri- 
oeci  and  Antipodes  of  any  place  given, 
fuppofe  of  London . 

Bring 
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Bring  London  to  the  Meridian,  obferve 
its  Latitude  Northward,  then  reckon  fo 
many  Degrees  on  the  Meridian  from  the 
Equator  Southward,  and  it  fhews  the  Place 
of  the  Antoeci. 

Keep  London  under  the  Meridian,  fet  the 
Hour  Index  or  Pointer  on  the  Dial  at  the 
Pole  to  the  upper  u  which  is  12  a  Clock 
at  Noon,  turn  the  Globe  about  till  the  In¬ 
dex  point  to  12  at  Midnight,  and  the  Place 
that  will  be  under  the  fame  Degree  of  the 
Meridian  where  London  was  fhews  where 
the  Terioeci  dwell. 

The  Globe  fo  Banding,  count  the  fame  De¬ 
grees  of  Latitude  from  the  Meridian  South¬ 
ward  and  chat  will  (hew  who  are  the  Anti¬ 
podes  to  London . 

Problem  V.  Any  place  being  given  to 
find  all  thofe  Places  which  have  the  fame 
Hour  of  the  Day  with  that  in  the  given 
Tlace. 

All  the  Places  that  have  the  fame  Longi¬ 
tude  have  the  fame  Hour .  Bring  the  given 
Place  therefore  to  the  Brazen  Meridian,  and 
obferve  what  Places  are  then  exaftly  under 
the  graduated  Edge  of  that  Meridian,  for 
the  People  in  thofe  Places  have  the  fame 
Hour,  and  their  Habitation  has  the  fame 
Longitude, 


Problem  VI. 
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Problem  VI.  Any  T lace  being  given  (fup- 
pofe  Tarts)  to  find  all  thofe  'Places  in  the 
World  which  have  the  fame  Latitude ,  and 
confequently  have  their  days  and  nights  of 
the  fame  Length . 

Bring  Taris  to  the  Meridian*  and  you 
find  it  near  49  Degrees  North  Latitude . 
Turn  the  Globe  all  round*  and  all  thofe 
Places  which  pafs  under  the  49th  Degree  of 
the  Meridian  have  the  fame  Latitude  with 
Taris ,  and  the  Pole  is  juft  as  much  elevated 
above  their  Horizon*  viz.  49  Degrees. 

Problem  VIL  To  re£lify  the  Globe  accord¬ 
ing  to  the  Latitude  of  any  given  Tlace . 

Elevate  the  proper  Pole  (whether  it  be 
North  or  South)  fo  far  above  the  Horizon 
as  is  the  Latitude  of  the  Tlace  propofedf 
this  is  done  by  moving  the  Pole  of  the  Globe 
upward  from  the  Horizon  counting  by  the 
Degrees  of  the  under  part  of  the  Meridian* 
which  begin  to  be  numbred  from  the  Pole  5 
thus  for  London  you  muft  raife  the  Pole 
5 it  Degrees  above  the  Horizon. 

Then  while  London  Bands  under  the 
Meridian*  the  true  and  real  Situation  of  it 
is  exactly  reprefented  on  the  Globe  with  its 
proper  Horizon :  For  London  is  by  this 
means  placed  in  the  Zenith ,  or  on  the  very 
Top  of  the  Globe*  at  90  Degrees  Diftancc 
from  the  Horizon  every  Way*  and  thus  the 

Zenith 


Sedt.  19.  Geography  and  Aftronomy 113 

Zenith  is  as  high  above  the  Equator  on  the 
South  fide  as  the  Pole  is  above  the  Horizon 
on  the  North  fide. 

To  render  this  Reprefentation  of  the  Si¬ 
tuation  of  any  Place  yet  more  perfect,  ’tis 
a  ufeful  thing  to  have  a  fmall  Mariner  s 
Compafs  at  Hand  with  the  Needle  touch’d 
with  a  Load- Stone,  to  fliew  which  are  the 
North  or  South  Points  of  the  real  Horizon , 
and  then,  as  near  as  you  can,  fet  the  Bra¬ 
zen  Meridian  of  the  Globe  exactly  North 
and  South . 

Thus  the  Wooden  Horizon  will  be  a  per¬ 
fect  Parallel  to  the  real  Horizon,  the  bra¬ 
zen  Meridian  to  the  real  Meridian ,  the  E- 
quator,  the  Ecliptick  and  all  the  lejfer  Cir¬ 
cles,  and  the  Points  on  the  Globe  will  re- 
prefent  thofe  Circles  and  Points  on  the  Earth 
or  in  the  Heavens,  in  their  proper  Pofition. 

Problem  VIII.  The  Hour  being  given  in 
any  Place  (as  at  London )  to  find  what  Hour 
it  is  in  any  other  part  of  the  World . 

Redlifie  the  Globe  for  London ,  bring  the 
City  London  to  the  fide  of  the  Meridian 
where  the  Degrees  are  marked;  then  fix 
the  Index  of  the  Dial-plate  to  the  Hour 
given,  (fuppofe  four  a  Clock  in  the  After¬ 
noon)  this  being  done  turn  the  Globe  and 
bring  any  Places  fuccefiively  to  the  Meri¬ 
dian,  then  the  Index  or  Hour  Pointer  will 

fliew 
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(hew  the  true  Hour  at  the  ‘Place  required. 
Thus  when  it  is  four  a  Clock  in  the  After¬ 
noon  at  London  it  is  almoft  five  at  Rome , 
near  fix  at  Confiantmople,  ’tis  almoft  half  an 
hour  paft  nine  at  Night  at  Fort  St.  George 
in  the  Eafl  Indies,  'tis  near  Midnight  at 
Pekin  in  China,  'tis  eleven  a  Clock  in  the 
Morning  at  Jamaica,  and  a  little  paft  Noon 
at  Barbadoes. 

1 

Problem  IX.  To  reBifie  the  Globe  for  the 
Zenith . 

After  the  former  Re&ification  for  the 
Latitude  of  the  Place*  fallen  the  Edge  of 
the  Nut  of  the  Quadrant  of  Altitude  on  its 
graduated  fide  at  the  proper  Degree  of  La¬ 
titude  on  the  graduated  fide  of  the  brazen 
Meridian*  and  that  will  reprefent  the  Ze* 
7iith  of  that  Tlace  in  the  Heavens. 

The  Quadrant  of  Altitude  being  thus 
fattened  fcrves  to  meafure  the  Sun  or  Stars 
Altitude  above  the  Horizon*  and  the  Sun  or 
Stars  Azimuth  j  and  it  has  been  fometimes 
(tho*  erroneoufly)  ufed  to  fliew  the  Bear¬ 
ing  of  one  Tlace  to  another ,  as  in  the  fol¬ 
lowing  Problem. 

Problem  X.  Any  two  T laces  being  given? 
to  find  the  Bearing  from  one  to  the  other ? 
i .  e«  at  what  Point  of  the  Compafs  the  one 
lies  in  refped  to  the  other. 


The 
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The  common  Way  whereby  feverai  Wri¬ 
ters  have  folved  this  Problem  is  this.  Rec¬ 
tify  the  Globe  both  for  the  Latitude  and 
for  the  Zenith  of  one  of  thofe  Places,  and 
brine:  that  Place  to  the  Zenith.  Then  bring; 
down  the  Edge  of  the  Quadrant  of  Altitude 
to  the  other  Place,  and  the  End  of  the  Qua¬ 
drant  (hall  cut  the  Horizon  in  the  true  Point 
of  the  Compafs,  and  fhew  how  the  one 
bears  to  the  other.  So  if  you  redify  the 
Globe  for  the  Latitude  and  Zenith  of  Bar- 
badoesy  you  will  find  that  Cape  Finifterrs 
in  Spain ,  and  Azojfl  in  Mofcovy  both  lie 
in  a  dired  Line  North-Eafl  from  Barba - 
does ,  according  to  this  Pradice. 

But  here  let  it  be  noted  that  tho  accord¬ 
ing  to  this  fort  of  meafuring  they  both  lie 
North- Eaft  from  Bar badoes,  yet  they  don't 
lie  North-Eafl  of  one  another;  for  if  you 
redify  the  Globe  for  the  Latitude  and  Ze¬ 
nith  of  Cape  Finifterre  you  will  find  Azojfl 
lies  near  Eafl- North-Eafl  from  Cape  Fini - 
fierre>  or  more  than  two  Points  of  the  Com- 
pafs,  (/.  e.  more  than  22f  Degrees)  different 
from  the  North-Eafl . 

And  if  a  Sailor  or  Traveller  who  is  at 
Barbadoes  fhould  every  League  or  Mile  of 
his  Way,  by  obferving  the  Compafs,  Hill 
make  toward  the  North-Eafl ,  he  would 
come  fooner  to  the  Hebrides  or  Weflern 
Scots  Hands  than  to  Azojfl ,  or  even  to 

I  Cape 
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Cape  Finiflerre.  But  the  Courfe  that  he  mull 
really  fteer  to  come  to  Cape  Finiflerre  is  near 
North-Eaft  and  by  Eafl :  And  if  he  could 
fail  all  the  way  clear  to  Azojf  from  Bar- 
bardoes  he  mud  fteer  ftill  much  more  to  the 
Eafl  ward:  All  which  things  (hew  the  miftake 
of  l'olving  this  Problem  in  this  manner. 

Perhaps  this  may  be  made  yet  plainer  to 

a  Learner  if  we  name  two  Places  which 

_  » 

lie  under  the  fame  parallel  of  Latitude  (viz.) 
Madrid  in  Spain,  and  Pekin  in  China,  La¬ 
titude  40.  Now  thefe  muft  always  bear 
directly  Eaft  and  Weft  from  each  other.  But 
if  you  bring  Madrid  to  the  Zenith,  and  ha¬ 
ving  fixt  there  your  Quadrant  of  Altitude, 
you  bend  it  down  to  the  Horizon,  it  will 
not  follow  the  Courfe  of  the  40th  Parallel  of 
Latitude  and  lead  your  Eye  to  Pekin,  but  to 
much  more  Southern  Places  very  far  diftant 
from  Pekin,  and  which  have  a  very  differ¬ 
ent  Bearing,  (viz.)  to  the  Kle  of  Ceylon  &c. 

Upon  this  Account  the  beft  Writers  call 
that  the  Angle  ofPofition  between  two  Pla¬ 
ces,  which  is  found  by  the  Quadrant  of  Al¬ 
titude  thus  fixt  at  the  Zenith  of  any  Place, 
and  drawn  down  to  the  Horizon :  But  they 
deferibe  the  Rhumb  or  Courfe  oj  Bearing 
from  one  Place  to  the  other  in  a  different 
manner,  (viz.)  It  is  that  Point  of  the  Com- 
pafs  toward  which  any  Perfon  muft  conftant- 
ly  fail  or  travel  in  order  to  arrive  at  the  dif¬ 
tant 
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tant  R  lace  given.  And  without  all  doubt  this 
is  the  moft  juft  and  exad  account  of  things. 

Now  in  order  to  find  this^  ’tis  fufficient 
for  a  Learner  to  know  that  if  any  one  of 
the  Lines  drawn  from  the  Points  of  the  Ma¬ 
riners  Compafs  marked  on  the  Globe,  (which 
are  called  Rhumb  Lines)  paffes  thro*  both 
Places,  that  Line  fhews  the  Courfe  or  Bear - 
ing  from  one  to  the  othery  as  the  Courfe 
from  Cape  St .  Vincent  in  Rortugal  to  Cat 
IJland  among  the  Bahama  Iftands  is  Weft 
and  by  South . 

If  no  Rhumb  Line  pafs  thro'  thofe  Places* 
then  that  Rhumb-Line  to  which  thofe  two 
Places  lie  moft  parallel,  fhews  their  Bearing: 
Thus  the  Courfe  from  Barbadoes  to  Cape 
Finifterre  is  N.  E.  and  by  E*  or  thereabouts. 

If  the  Learner  has  a  Mind  to  fee  the  Rea- 
fon  why  there  muft  be  fuch  a  Difference 
betwixt  the  Angle  of  Rofttion  between  two 
Places  and  their  Courfe  of  Bearing  to  each 
other,  1  know  not  how  to  reprefent  it  up¬ 
on  a  flat  Surface  plainer  than  by  Fig.  XXL 

Suppofe  the  four  Cardinal  Points,  North p 
Souths  Eaft  and  Weft,  are  reprefented  on 
the  Globe  by  the  Letters  N,  S,  W,  E  :  Sup¬ 
pofe  three  diftant  Places  are  B  Barbadoes , 
C  Cape  Finifterre ,  and  A  Azojf.  If  the  Sur¬ 
face  of  the  Earth  were  not  Spherical,  but 
a  Plane,  and  the  Meridians  of  thefe  Places 
were  all  parallel  (as  in  that  Reprefentation 

I  Z  QK 
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or  Projection  of  the  Globe  which  is  called 
Mercator's  Chart )  then  their  Angle  of  Tofu 
tion  and  their  Cotirfe  of  Bearing  would  be 
the  fame  :  Then  as  N  S  is  the  Meridian  of 
the  Place  B,  fo  q  u  would  be  the  Meridian 
of  the  Place  C  {viz.)  a  ftrait  Line  and  pa¬ 
rallel  toN  S  :  Then  the  LineB  C  A  would 
be  the  Line  or  Rhumb  of  North-Eaft ,  {viz.) 
45  Deg.  diftant  from  N  S  ;  which  would 
reprefent  both  the  Angle  of  Tofition  and 
the  Gourfe  of  Bearing  between  all  the  three 
Places  B,  C  and  A. :  For  the  Angle  q  C  A 
would  be  the  fame  with  the  Angle  NBA; 
and  thus  A  would  (till  bear  North-Eaft 
from  G  and  from  B 

But  the  Earth  being  of  a  Spherical  Figure 
and  the  Meridians  meeting  in  the  Poles, 
the  Meridian  of  B  on  the  Globe  being 
brought  to  the  Zenith  is  N  S;  the  Meridi¬ 
an  of  C  is  the  Curve  Line  N  C  m*,  and 
the  Meridian  of  A  is  the  Curve  Line  N  A 
Z 1  all  which  meet  in  N  the  North  Pole, 
Now  tho  the  ftrait  Line  B  C  A  (hews  the 
Angle  of  Tofition  between  the  three  Places 


*  And  for  this  reafon  in  thofe  Sea- Charts  where  the  Points 
©f  the  CompaCs  or  Rhumbs  are  drawn  in  ftrait  Lines  quite 
thro’  the  Chart,  the  Meridians  or  Lines  of  Longitude  are  all 
made  ftrait  and  parallel  Lines:  For  if  the  Meridians  were  a 
Httle  curved  as  they  are  commonly  in  Maps  the  Rhumbs  could 
noX  be  drawn  thro’  the  Chart  in  ftrait  Lines.  See  XI.  Of 
to-Chajts.'  pag.  68. 

B,  C 
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B,  C  and  A,  (as  B  Bands  on  the  Globe  at 
the  Zenith)  yet  the  Line  B  C  A  does  by  no 
means  make  the  fame  Angles ,  or  has  the 
fame  Bearing  with  the  Curve  Line  NC^ 
(which  is  the  Meridian  of  C)  as  it  does  with 
N  S  (which  is  the  Meridian  of  B  :)  and  it 
Bill  makes  more  different  Angles  with  the 
Curve  Line  N  A  Z  (which  is  the  Meridian 
of  A.) 

Thence  it  follows  that  all  the  Rhumb- 
Lines  muB  be  Curves,  except  the  Eafi  and 
WeJl,  and  the  North  and  South . 

The  North-Eafl  Line  in  this  place  muft 
be  B  p  x  Bill  gradually  inclining  toward  rhe 
feveral  Meridians,  that  fo  it  may  make  the 
fame  Angles  with  the  Meridians  N  C  m  and 
N  A  Z  as  it  does  with  N  B  S. 

But  by  this  means  you  fee  that  to  Beer  or 
travel  Bill  to  the  North-Eafi  would  bring 
you  down  to  p  and  x  not  to  C  and  A. 

You  fee  alfo  that  the  Courfe  you  mufl: 
Beer  or  travel  to  come  to  A  will  be  repre- 
fented  by  the  Line  B  r  A,  which  is  much 
nearer  the  Eaft  Point. 

But  this  is  fomething  too  laborious  and 
painful  for  every  Reader  to  trouble  his 
thoughts  with  it. 

Problem  XI,  Having  the  Hay  of  the 
Month  given ,  to  find  the  Sun's  Tlace  in  the 
Ecliptick . 

I  1  find 
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Find  the  Day  of  the  Month  in  the  Ca¬ 
lendar  on  the  Horizon,  (either  Old  Stile  or 
New,  which  foever  is  required)  lay  a  flat 
Rule  on  the  Day  of  the^Month,  and  oyer 
againft  it  on  the  inner  Edge  of  the  Horizon 
will  appear  both  the  Sign  in  which  the  Sun 
is,  and  the  Degree  of  that  Sign,  as  on  the 
to<h  of  May  Old. Stile,  the  Sun  is  juft  en¬ 
tering  into  the  firjl  Degree  of  Gemini,  which 
you  may  find  in  both  the  Globes  on  the  E- 
cl  Ip  tick  Circle  j  and  there  you  may  alfo 
compute  the  Longitude  of  the  Sun  from 
the  Point  Aries  if  you  pleafe, 

1  .  j,  '  *  >  '  *  t 

Problem  XII.  The  Day  of  the  Month  be¬ 
ing  given  to  find  thofe  Places  of  the  Globe 
where  the  Sun  will  be  Vertical  dr  in  the. 
Zenith  that  Day. 

Find  out  the  Sun’s  Place  in  the  Echptick 
Circle ;  bring  it  to  the  Meridian  5  mark  the 
Degree  over  it ;  then  turn  the  Globe  round, 
and  all  thofe  Places  that  pafs  under  that 
Degree  will  have  the  Sun  in  their  Zenith 
that  Day. 

Problem  XIII.  The  Day  and  Hour  of  the. 
Day  '  at  one  place,  (viz.)  London  being  given, 
to  find  at  what  other  T  lace  the  Sun  is  Ver¬ 
tical  at  that  Hour . 

The  Sun's  Place  for  that  Day  being  brought 
%o  the  Meridian ,  and  the  Degree  over  it 

^  *.  -  -l  ■  1  (i.e. 
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{i.e.  the  Declination)  being  obferved,  bring 
the  firft  place,  i.  e .  London  to  the  Meridian, 
Set  the  Hour  Index  to  the  given  Hour  j  and 
turn  the  Globe  till  the  Index  come  to  the 
upper  12  (that  is  12  at  Noon)  then  the 
Place  of  the  Earth  that  Hands  under  the  ob- 
ferved  Degree  of  the  Meridian  has  the  Sun 
at  that  Moment  in  the  Zenith , 

Problem  XIV.  The  Day  and  Hour  at  one 
place y  (viz.)  London  being  given,  to  find  all 
thofie  T  laces  of  the  Earth  where  the  Sun  is 
then  fifing ,  fetting ,  or  on  the  Meridian , 
{which  is  call d  culminating)  alfo  where  it 
is  Day -light.  Twilight ,  or  Dark  Night . 

By  the  foregoing  Problem  find  the  Place 
where  the  Sun  is  Vertical  at  the  Hour  given: 
Redifie  the  Globe  for  the  Latitude  of  that 
Place  j  bring  that  Place  to  the  Meridian. 

Then  all  thofe  Places  that  are  in  the  We  fit 
Semi- Circle  of  the  Horizon  have  the  Sun 
fifing,  for  Tis  90  Degrees  from  their  Zenith . 

Thofe  in  the  Eafit  Semi-Circle  of  the 
Horizon  have  it  fetting,  for  his  90  Degrees 
paft  their  Zenith . 

To  thofe  who  live  under  the  fame  Line  of 
Longitude  or  Upper-Meridian,  his  Noon ,  if 
they  have  any  Day  at  that  time. 

To  thofe  who  live  under  the  oppofite  Line 
of  Longitude  or  Lower-Meridian  his  Mid¬ 
night,  if  they  have  any  Night  at  that  time. 

I  4  1  hole 
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Thofe  Places  that  are  above  the  Horizon 
have  the  Sun  above  their  Horizon  fo  many 
Degrees  as  the  Places  themlelves  are. 

Thofe  Places  that  are  under  the  Horizon 
but  within  18  Degrees,  have  Twilight . 

And  with  thofe  who  are  lower  than  1 8 
Degrees,  Tis  ' Dark  Night . 

Problem  XV.  A  Place  being  given  in  the 
Torrid  Zone  to  find  thofe  two  Days  in  which 
the  Sun  (hall  be  Vertical  there . 

Bring  the  Place  to  the  Meridian  5  mark 
the  Degree  over  if,  which  is  it s  Latitude > 
move  the  Globe  round  and  obferve  thefe 
two  oppofite  Points  of  the  Ecliptick  that 
pafs  thro"  the  aforefaid  Degree 5  fearch  on 
the ’Wooden  Horizon  on  what  two  Days  the 
Sun  paffes  thro’  thofe  two  Points  of  the  E- 
cliptick,  for  tfyen  the  Sun  at  Noon  will  be_ 
in  the  Zenith  of  the  Place  given. 

Problem  XVI.  A  Place  being  given  in 
one  of  the  Frigid  Zones  (fuppofe  the  North) 
to  find  when  the  Sun  begins  to  depart  from 
or  to  appear  on  that  Place ,  how  long  he  is 
ab ferity  and  how  long  he  fhines  conftantly  up¬ 
on  it . 

Suppofe  the  Place  given  be  the  North 
Tape  of  Lapland  71  Degrees  of  Latitude. 
Reef  id  e  the  Globe  for  that  Place,  or  elevate 
me  Pole  71  Degrees?  then  turn  the  Globe 

till 
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till  the  defcending  part  of  the  Ecliptick,  the 
Meridian  and  South  Point  of  the  Horizon 
meet  together  :  Thus  the  Ecliptick  will 
fhew  that  the  Sun  toward  the  End  of  Scor¬ 
pio  (that  is  a  little  after  the  beginning  of  No¬ 
vember)  goes  below  the  Horizon  intirely  and 
leaves  that  part  of  Lapland, 

Then  turn  the  Globe  a  little  farther  till 
the  afeending  part  of  the  Ecliptick  meet  the 
Meridian  in  the  fame  South  Point  of  the 
Horizon,  and  it  will  fhew  that  about  the 
ninth  or  tenth  Degree  of  Aquarius ,  that  is, 
after  the  middle  of  January  the  Sun  begins 
to  rife  above  their  Horizon.  Thus  they  are 
at  lead  two  Months  without  the  Sun  in 
Winter . 

In  like  manner  bring  the  afeending  part  of 
the  Ecliptick  to  meet  the  Meridian  in  the 
North  Point  of  the  Horizon,  there  you  will 
find  that  the  Sun  begins  to  be  entirely  above 
their  Horizon  toward  the  End  of  Taurus ,  or 
near  the  beginning  of  May  $  and  if  you  turn 
the  Globe  a  little  farther  the  defcending 
Ecliptick  will  meet  the  Meridian  and  Hori¬ 
zon  in  the  North  at  the  8th  or  9th  Degree 
of  Leo  or  after  the  middle  of  July :  Thus 
it  appears  that  thofe  Laplanders  will  have 
the  Sun  at  leaft  two  Months  above  their  Ho¬ 
rizon  in  Summer,  or  two  Months  of  com- 
pleat  Day-light, 


Problem 
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Problem  XVII.  To  find  the  Sun's  Decli¬ 
nation  and  Right  Afcenfion  any  Day  in  the 
Tear  :  Suppoie  the  tenth  of  May . 

Find  out  the  Suns  Place  for  that  Day,  or 
the  beginning  of  the  firft  Degree  of  Gemini 
on  the  Ecliptickj  bring  that  Point  of  the 
Ecliptick  to  the  Meridian,  and  the  Degrees 
numbred  on  the  Meridian  will  (hew  the 
Sun  s  Declinations  (viz.)  20  Degrees  North¬ 
ward. 

At  the  fame  time  the  Place  where  the 
Meridian  cuts  the  Equator  will  fhew  the 
Right  Afcenfion  of  the  Sun ,  or  its  Diftance 
from  the  Point  Aries  on  the  Equator,  (viz.) 
19  Degrees.  It  is  marked  ufuaily  in  De¬ 
grees  on  the  Globe  j  if  you  would  turn  it 
into  Hours,  divide  it  by  15  and  it  amounts 
to  three  Hours  if  which  is  56  Minutes. 

Note?  That  any  Stars  Declination  and 
Right  Afcenfion  are  found  the  fame  way  by 
bringing  it  to  the  Meridian. 

Remember  the  Sun's  Declination  is  al¬ 
ways  North  in  our  Summer  half-Year  from 
the  10th  of  March,  and  Southward  in  our 
Winter  half-Year  from  the  12th  of  Septem¬ 
ber  „ 

Problem  XVIII.  To  rectifie  the  Globe  for 
the  Suns  Place ?  any  Day  in  the  Tear?  and 
thus  to  reprefent  the  Face  of  the  Heavens 
for  that  Day . 


5 


Bring 
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Bring  the  Sun's  Place  found  on  the  Eclip¬ 
tic  k  of  the  Globe  to  the  Meridian  5  and  at 
the  fame  time  fet  the  Hour-Index  or  Poin¬ 
ter  of  the  Dial  to  the  upper  iz>  that  is  to 
Noon . 

Note,  When  the  Globe  is  thus  rectified 
for  the  Latitude  of  the  particular  Town  or 
City  by  Problem  yth*  and  for  the  Zenith  of 
it  by  Problem  9%  and  for  the  Suns  Tlace 
in  the  Ecliptick  that  Day  by  this  Problem 
igth*  ’tis  then  fitted  to  refolve  mod  of  the 
following  Problems*  for  then  it  mod  exaft- 
ly  reprefents  the  real  Face  and  State  of  the 
Heavens  for  that  Day, 

.  Here  let  it  be  obferved  that  this  Fra&ice 
does  really  reprefent  the  Face  of  the  Hea¬ 
vens  only  for  that  Day  at  Noon *  (when  the 
Afironomers  Day  begins,)  and  not  for  all 
the  following  Hours  of  the  Days  becaufe 
the  Sun  is  every  Moment  changing  his  Place 
a  little  in  the  Ecliptick.  But  ?tis  cuftom- 
ary  and  \is  fufficient  for  Learners  to  make 
this  go  for  a  Reprefentation  of  the  Heavens 
for  all  that  Day*  to  perform  any  common 
Operations, 

Problem  XIX.  The  T  lace  and  Day  being 
given y  (viz.  May  10th  at  London )  to  find  at 
what  Hour  the  Sun  rifes  or  fets *  his  afcen- 
fional  Difference,  his  Amplitude,  the  Length 
of  Day  and  Night.  1 
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Rectify  for  the  Latitude ,  and  for  the 
Sun's  ‘Place ,  then  bring  the  Suns  Place 
down  to  the  E after n  part  of  the  Horizon, 
and  the  Index  will  fhew  the  Time  of  Sun 
rife  on  the  Dial,  {viz.)  five  Minutes  after 
four  in  the  Morning.  Bring  the  Sun’s  Place 
to  the  JVeftem  fide  of  the  Horizon,  and  the 
Dial  will  fhew  the  Hour  of  Sun  fetting>  (viz.) 
five  Minutes  before  eight  at  Night. 

Thus  his  Afcenftonal  Difference  will  ap¬ 
pear,  that  is,  how  long  he  rifes  or  fets  be- 
fore  or  after  fix  a  Clock,  which  is  one  Hour 
and  55  Minutes. 

Thus  alfo  his  Amplitude  will  appear  in 
the  Horizon  to  be  alrnoft  34  Degrees  to  the 
North  of  the  Eajh 

The  Hour  of  the  Sun’s  rifing  doubled 
gives  the  Length  of  the  Nighty  (viz.)  eight 
Hours  and  10  Minutes  5  and  the  Hour  of 
the  Suns  fetting  doubled  gives  the  Length 
of  the  Day,  which  will  be  16  Hours  want¬ 
ing  10  Minutes,  i.  e.  15  Hours  50  Minutes. 

Problem  XX.  The  Place  and  Day  being 
given  to  find  the  Alitude  of  the  Sun  at  any 
given  Hour . 

Rectify  for  the  Latitude  9  for  the  Zenith 
and  for  the  Sun’s  Place :  Bring  the  Qua¬ 
drant  of  Altitude  under  the  Meridian,  and 
it  will  meet  the  Surfs  Place  in  the  Meridi¬ 
an  Altitude  of  the  Sun  that  Day,  and  thus 
fhew  how  high  it  is  at  Noon .  Turn 
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Turn  the  Globe  till  the  Index  point  to 
any  other  given  Hour  on  the  Dial,  then  ob¬ 
serve  where  the  Sun's  Place  is,  bring  the 
Quadrant  of  Altitude  to  it,  and  it  will  fhew 
the  Sun’s  Altitude  at  that  Hour :  Thus  May 
10th  at  London  the  Sun’s  Meridian  Altitude 
will  be  a  little  above  58J  Degrees,  and  at 
9  a  Clock  in  the  Morning  will  be  43^. 

Problem  XXL  The  Tlace  and  'Day  being 
given ,  to  find  the  Azimuth  of  the  Sun  at 
any  given  Hour . 

Rectify  the  Globe  for  the  Latitude ,  the 
Zenith  and  the  Suns  Tlace :  Then  turn  the 
Globe  till  the  Index  point  to  the  Hour  given  5 
then  obfcrve  the  Sun’s  Places  bring  the 
Edge  of  the  Quadrant  of  Altitude  down  up¬ 
on  it,  and  it  will  cut  the  Horizon  in  the 
Azimuth  of  the  Sun ,  or  fhew  what  Point 
of  the  Compafs  the  Sun  is  in.  Thus  May 
10th  at  20  Minutes  paft  9  in  the  Morning, 
the  Sun’s  Azimuth  will  be  about  60  De¬ 
grees  from  the  South  toward  the  Eafi,  that 
is,  near  South  Eajl  and  by  Eafi . 

Problem  XXII  The  Suris  Altitude  being 
given  at  any  certain  \ Place  and  Hay  to  find 
the  Hour  of  the  Hay7  and  alfio  his  Azimuth . 

Re&ify  as  before  for  the  Latitude ,  the  Ze¬ 
nith  and  the  Suns  Tlace :  Turn  the  Globe, 
and  move  the  Quadrant  of  Altitudes  fo  that 

the 
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Sans  Place  may  meet  the  Degree  of  Alti¬ 
tude  given  on  the  Quadrant,  then  the  ln~ 
dex  will  fhew  the  Hour  on  the  Dial  $  and  the 
Quadrant  of  Altitude  will  cut  the  Azimuth 
on  the  Horizon.  Thus  May  10th  in  the 
Morning,  if  the  Altitude  be  near  46  De¬ 
grees  the  Azimuth  from  the  South  will  be 
6 oy  and  the  Hour  20  Minutes  pah  9. 

Here  Note ,  That  to  find  the  Suns  Hour 
or  Azimuth  by  his  Altitude  y  you  fhould  ne¬ 
ver  feek  it  too  near  Noon,  becaufe  then 
the  Altitude  alters  fo  very  little  for  two 
Hours  together. 

Problem  XXIII.  When  the  Sun  isdueEaft 
or  Weft  in  Summer  how  to  find  the  Hour $ 
and  his  Altitude , 

Re&ify  as  before  5  then  bring  the  Qua¬ 
drant  to  cut  the  Eaft  or  Weft  Point  of  the 
Horizon,  and  turn  the  Globe  till  the  Sun's 
Place  in  the  Ecliptick  meet  the  Edge  of  the 
Quadrant.  Thus  the  Quadrant  will  fhew 
the  Altitude ,  and  the  Index  will  point  to 
the  Hour :  Thus  May  10th  in  the  Afternoon 
the  Sun  will  be  due  Weft  at  about  56  Mi¬ 
nutes  paft  4 1  and  its  Altitude  will  be  near 
26  Degrees.  This  is  called  the  Vertical 
Altitude  by  fome  Writers. 

Thus  if  the  Place  and  Day  be  known,  and 
either  the  Houry  the  Azimuth  or  the  Alti¬ 
tude  be  given,  you  may  eafily  find  the  other 
two.  Problem 
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Problem  XXIV.  To  find  the  cDegree  of 
the  TDepreffion  of  the  Sun  below  the  Hori¬ 
zon,  or  its  Azimuth  at  any  given  Hour  of 
the  Night . 

Obferve  the  Place  of  the  Sun,  fuppofc 
May  10th  in  the  firft  Degree  of  Gemini ,  then 
leek  his  oppofite  Place  in  the  Ecliptick  at 
half  a  Years  Diftance,  {viz.)  the  firft:  De¬ 
gree  of  Sagittary  on  the  12th  of  November  % 
this  being  done  feek  the  Altitudes ,  the 
Azimuths ,  and  the  Hours  juft  as  you  pleafe 
for  that  Day,  and  they  will  fhevv  you  what 
are  the  Sun’s  j Deprejjions,  Azimuths  and 
Hours  on  the  10th  of  May  at  Night  *, 

Problem  XXV.  To  find  how  long  the 
Twilight  continues  in  any  given  Tlace  and 
given  cDay7  fuppofe  the  10th  of  May  ^Lon¬ 
don  both  at  Morning  and  Evening . 

The  Way  to  anfwer  this  Queftion  is  to 
feek  how  many  Hours  or  Minutes  it  will 
be  after  Sun  fet,  e'er  the  Sun  be  depreft 
18  Degrees  below  the  Horizon  in  that 
Place  on  the  10th  of  May :  And  fo  before 
Sun  rife  for  the  Morning  Twilight.  This 


*  Note y  The  Reafon  why  we  ufe  the  oppofite  part  of  the 
Globe  to  find  the  Degrees  of  Deprejfion  of  the  Sun,  is  be- 
eaufe  the  Wooden  Horizon  is  fo  thick,  that  we  cannot  con- 
veniently  fee,  obferve,  or  compute  the  Diftances  of  Depref* 
Hon  from  the  Upper-Edge  of  it*  which  Edge  is  the  true  Re- 
prefentative  of  the  real  Horizon . 

is 
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is  beft  performed  by  feeking  how  long  it 
will  be  after  Sun  rife  or  before  Sun  fet  on 
the  1 2th  of  November  that  the  Sun  will  have 
18  Degrees  of  Altitude,  which  is  done  by 
the  foregoing  Problem. 

Note,  That  from  the  15th  of  May  to  the 
7th  of  July  at  London ,  there  is  no  dark 
Night,  but  conftant  Twilight :  For  during 
this  Space  the  Sun  is  never  depreft  above 
18  Degrees  below  the  Horizon. 

Problem  XXVI.  To  know  by  the  Globe 
the  Length  of  the  longeji  and  JhorteJl  Days 
and  Nights  in  any  Tlace  of  the  World \ 

Remember  that  the  Sun  enters  the  firft 
Degree  of  Cancer  on  the  longed  Day  at  all 
Places  on  the  North  fide  of  the  Equator^ 
and  the  firft  Degree  of  Capricorn  on  the 
South  fide  :  Alfo  remember  that  he  enters 
the  firft  Degree  of  Capricorn  the  fhorteftDay 
in  all  Places  of  the  Northern  Hemifphere, 
and  the  firft  Degree  of  Cancer  in  the  South¬ 
ern:  Then  re&ify  the  Globe  for  the  Lati¬ 
tude  and  Suds  Tlace ,  and  find  the  Hour  of 
Sun  rijingy  which  doubled  fhews  the  Length 
of  the  Night :  And  the  Hour  of  the  Sun 
Jetting  doubled  fhews  the  Length  of  the 
Day  as  in  Problem  XIX. 

Problem  XX VIE  The  Declination  and 
Meridian  Altitude  of  the  Sun  or  of  any 

4  Star 
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Star  being  given,  to  find  the  Latitude  of 
the  Tlace . 

Mark  the  Point  of  Declination  on  the 
Meridian  as  it  is  either  North  or  South  from 
the  Equator  j  then  Aide  the  Meridian  up 
and  down  in  the  Notches  till  the  Point  of 
Declination  be  fo  far  diftant  from  the  Ho¬ 
rizon  as  is  the  given  Meridian  Altitude . 
Then  is  the  Pole  elevated  to  the  Latitude 
fought. 

Thus  where  the  Sun  or  any  Star’s  Meri¬ 
dian  Altitude  is  58^  Degrees,  and  its  De¬ 
clination  20  Degrees  Northward ,  the  Lati¬ 
tude  of  that  Place  will  be  51J  Degrees 
North.  See  more  ^Problem  VII,  VIII,  IX. 
Sett.  XX. 

Note,  There  are  10 me  few  '‘Problems 
which  relate  to  the  Sun  and  to  the  Hour, 
which  may  be  performed  on  the  Globe 
when  the  Sun  fhines,  tho*  not  with  any 
great  Exa&nefs,  yet  fufficient  for  Demon- 
ftration  of  the  Reafon  of  them  as  follows. 

Problem  XXVIII.  The  Latitude  of  a  Place 
being  given,  to  find  the  Hour  of  the  Day 
in  the  Summer  when  the  Sun  fhines . 

Set  the  Frame  of  the  Globe  upon  a  Plane 
perfectly  Level  or  Horizontal,  and  fet  the 
Meridian  due  North  and  South ;  both  which 
are  difficult  to  be  done  exadly,  even  tho" 
you  have  a  Mariners  Compafis  by  you: 

K  Then 
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Then  redify  the  Globe  for  the  Latitude, 
and  the  iron  Pin  of  the  Pole  will  caft  a 
Shadow  on  the  Dial  and  Ihew  the  true 
Hour.  For  when  the  Globe  is  thus  placed, 
the  Dial  Plate  with  the  Pole  in  the  Centre 
of  it  is  a  true  Equinoctial  Thai  for  our  Sum¬ 
mer  Half-Tear,  when  the  Sun  is  on  the 
North  fide  of  the  Equator. 

The  fame  maybe  alfo  done  in  the  Win¬ 
ter  Half-Tear  by  deprefling  the  North  Pole 
as  much  below  the  South  Part  of  the  Ho¬ 
rizon  as  is  equal  to  the  Latitude  of  the 
Place ;  for  then  the  Thai  Tlate  is  a  pro¬ 
per  Equinoctial  Dial  for  the  Winter  Half- 
Year  :  But  this  is  not  fo  commodioufly  per¬ 
formed,  though  the  Reafon  of  it  is  the 
fame  as  the  former. 

Problem  XXIX.  To  find  the  Sun’s  Alti¬ 
tude  when  it  fhines ,  by  the  Globe. 

Set  the  Frame  of  the  Globe  truly  Hori¬ 
zontal  or  Level;  turn  the  North  Pole  to 
the  Sun;  move  the  Meridian  up  and  down 
in  the  Notches  till  the  Axis  caft  no  Shadow ; 
for  then  it  Points  exadly  to  the  Sun  and  then 
the  Arch  of  the  Meridian  between  the  Pole 
and  the  Horizon  (hews  the  Sun's  Altitude . 

Problem  XXX.  The  Latitude  and  T>ay  of 
the  Month  being  given,  to  find  the  Hour  of 
the  T)ay  when  the  Sun  (bines. 

1  '  Let 
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Let  the  Globe  ftand  on  a  Level,  and  the 
Meridian  due  North  and  Souths  redify  the 
Globe  for  the  Latitude  and  for  the  Suns 
P lace s  flick  a  Needle  perpendicular  to  the 
Sun's  Place  on  the  Globe  5  turn  the  Globe 
about  till  the  Needle  point  diredly  toward 
the  Sun,  and  caft  no  Shadow;  then  will 
the  Index  fhew  the  Hour  of  the  Day. 

I  proceed  now  to  fhew  feme  Problems  to 
be  performed  by  the  Stars  upon  the  Heaven¬ 
ly  Globe. 

Problem  XXXI.  The  Place  being  given ? 
to  find  what  Stars  never  rife  or  never  fet 
in  that  Place . 

Redify  the  Globe  for  the  Latitude ,  turn 
it  round,  and  obferve  that  fuch  Stars  as 
don't  go  under  the  Horizon  during  its  whole 
Revolution,  do  never  fet  in  the  Place  given  j 
and  fuch  Stars  as  rife  not  above  the  Hori¬ 
zon  of  the  Globe  during  Its  whole  Revo¬ 
lution,  they  never  rife  in  the  Place  given, 
nor  are  ever  feen  by  the  Inhabitants  thereof : 
So  the  little  Bear ,  the  Dragon ,  Gepheus , 
Cajjiopea  and  the  great  Bear  never  fet  at 
London ,  and  many  of  the  Southern  Con/ieL 
lations  never  rife. 

Problem  XXXII.  The  Place  and  Day  of 
the  Month  being  given-,  to  reprefent  the  Face 
or  Appearance  of  the  Heavens  and  fhew 

K  z  the 
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the  Situation  of  all  the  fixed  Stars  at  any 
Hour  of  the  Night . 

Set  the  Globe  exadly  North  and  South  : 
Rectify  it  for  the  Latitude,  and  for  the 
Suns  Place  j  then  turn  the  Globe  till  the 
Index  points  to  the  given  Hour.  Thus  eve¬ 
ry  Star  on  the  Globe  will  exadly  anfwer 
the  Appearance  of  the  Stars  in  the  Heavens  5 
and  you  may  fee  what  Stars  are  near  or  on 
the  Meridian,  which  are  rifing  or  fetting, 
which  are  on  the  Eaft  or  Weft  fide  of  the 
Heavens.  Thus  October  13th  at  10  a  Clock 
at  Night  the  glorious  Conftellation  Orion 
will  appear  on  the  Eaft  fide  at  London ,  the 
Star  Regel  in  the  left  Knee  (or  Foot)  of 
Orion  juft  above  the  Horizon ,  the  three 
Stars  in  his  Girdle  a  little  higher,  &c.  This 
reprefents  the  Face  of  the  Heavens  at  Night, 
as  Problem  XVIII.  does  in  the  Day. 

Note,  This  Problem  is  of  excellent  Ufe 
to  find  out  and  know  the  feveral  Conftella- 
tions,  and  the  more  remarkable  Stars  in  each 
Conftellation. 

Here  follow  feveral  Problems  to  find  the 
Hour  of  the  Night  by  the  Stars. 

Problem  XXXIII.  Any  Star  on  the  Meri¬ 
dian  being  given,  to  find  the  Hour  of  the 

Night . 

In  order  to  find  what  Stars  are  upon  the 
Meridian  at  any  Time,  it  is  good  to  have 

a 
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a  Meridian  Line  drawn  both  in  a  North 
and  in  a  South  Window;  that  is,  a  Line 
pointing  exactly  to  the  North  and  South: 
Then  let  up  a  broad  fmooth  Board  of  20 
or  24 Inches  high  and  8  or  10  Inches  Broad; 
place  it  perpendicular  on  the  Window  with 
its  lower  Edge  on  or  parallel  to  the  Meri¬ 
dian  Line;  and  fixing  your  Eye  at  the  up¬ 
right  neareft  Edge  of  the  Board,  and  glanc¬ 
ing  along  the  plain  Face  of  it,  you  willea- 
fily  obferve  what  Stars  are  on  the  Meridian, 
either  North  or  South  at  that  Time  *. 

Having  found  what  Star  is  on  the  Meri¬ 
dian,  redify  the  Globe  for  the  Latitude , 
and  for  the  Surds  Llace  that  Day ;  then 
bring  the  Centre  of  the  Star  which  is  on 
the  Meridian  in  the  Heavens  to  the  Edge 
of  the  brazen  Meridian  of  the  Globe;  and 
the  Index  will  fhew  the  time  of  Night  on 
the  North  fide  of  the  Dial  among  the  Even¬ 
ing,  or  Midnight,  or  early  Morning  Hours. 

Note ,  How  to  draw  a  Meridian  Line,  fee 
Sett.  XX.  Trob.  XXII.  &c. 


*  Note ,  To  fet  the  Board  perpendicular  and  convenient, 
tis  fit  to  have  a  foot  made  to  it  behind,  that  it  may  Hand 
firm.  And  let  a  ftrait  Line  be  drawn  from  the  top  to  the  bot¬ 
tom  of  the  Board,  thro’  the  middle  of  it,  parallel  to  the  Sides: 
Fix  alfo  a  Pin  in  the  upper  Part  of  this  Line  near  the  top  of 
this  upright  Board,  on  which  hang  a  Thread  and  Plummet  to 
play  loofe  in  a  Hole  near  the  bottom  to  keep  it  perpendicular. 
Then  the  Thread  hanging  almoll  clofe  to  the  Board  will  diredl 
your  Eye  to  the  Stars  on  the  Meridian, 

K  3  Problem 
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Problem  XXXIV.  The  Azimuth  of  any 
known  Star  being  given,  to  find  the  Time  of 
Night . 

The  Method  I  juft  before  propofed  will 
eafiiy  find  the  Azimuth  of  any  Star.  Set 
this  tall  flat  Board  perpendicular  on  the 
Window  with  one  End  of  it  upon  the  Me¬ 
ridian  Line  drawn  there,  fo  as  that  your 
Eye  may  juft  fee  the  Star  in  the  very  Edge 
of  the  Plane  of  this  Board  ;  then  a  Line  drawn 
on  the  Window  by  the  Foot  of  the  Board 
will  crofs  the  Meridian  Line  in  the  true 
Angle  of  its  Azimuth ,  or  its  Diftance  from 
the  North  or  South. 

Having  found  the  Azimuth  of  the  Star, 
red  if  y  the  Globe  for  the  Latitude  and  for 
the  Suns  Place  as  before 5  r edify  it  alfo 
for  the  Zenith,  and  bring  the  Quadrant  of 
Altitude  to  the  Azimuth  of  the  Star  in  the 
Horizon  $  then  turn  the  Globe  till  the  gra¬ 
duated  Edge  of  the  Quadrant  of  Altitude 
cut  the  Centre  of  that  Star,  and  the  Index 
will  fhew  the  Hour  of  the  Night  upon  the 
Dial  Plate. 

Note,  That  if  you  have  a  Meridian  Line 
drawn  on  a  Window,  you  may  find  by  fuch 
Methods  as  thefe  when  the  Sun  is  in  the  Me¬ 
ridian,  and  what  is  its  Azimuth  at  any  Time* 

Problem  XXXV.  The  Altitude  of  a  Star 
being  giveny  to  find  the  Hour  of  the  Night . 

Note , 
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Note ,  That  the  Altitude  of  the  Star  mull 
be  found  by  a  Quadrant  or  fome  fuch  In- 
ftrument:  But  remember  that  if  you  would 
find  the  Hour  by  the  Altitude  of  a  Star, 
you  muft  never  choofe  a  Star  that  is  too 
near  the  Meridian  5  becaufe  for  almoft  tvyo 
Hours  together  the  Altitude  varies  very  lit¬ 
tle  when  it  is  near  the  Meridian. 

Reftify  the  Globe  as  before  for  Latitude , 
Zenith  and  Sun's  7 lace ;  move  the  Globe 
and  the  Quadrant  of  Altitude  backward  or 
forward  till  the  Centre  of  that  Star  meet 
the  Quadrant  of  Altitude  in  the  Degree 
of  Altitude  which  is  given,  then  the  Index 
will  point  to  the  true  Hour. 

NotCy  Thefe  three  laft  Problems  being 
well  underftood  will  fhew  you  how  to  find 
at  what  Hour  any  Star  will  rife  or  fet  any 
Day  of  the  Year;  what  Stars  are  or  will 
be  upon  the  North  or  South  Meridian  at 
any  Hour  given ;  what  Stars  are  in  the  Eaft 
or  the  Weft,  or  on  any  Points  of  Azimuth 
at  any  time  of  the  Night;  and  what  Al¬ 
titude  they  have  at  that  Hour,  or  at  that 
Azimuth. 

Problem  XXXVI.  To  find  the  Latitude 
and  Longitude  of  any  Star :  Alfio  its  Right 
Aficenfion  and  Heclination . 

Put  the  Centre  of  the  Quadrant  of  Alti¬ 
tude  on  the  proper  Pole  of  the  Ecliptick, 

K  4  whether 
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whether  It  be  North  or  South ;  bring  its 
graduated  Edge  to  the  given  Star;  then 
that  Degree  on  the  Quadrant  is  the  Star's 
Latitude  $  and  the  Degree  cut  by  the  Qua^ 
drant  on  the  Eciiptick  is  the  Star's  Longi¬ 
tude.  Thus  the  Latitude  of  ArSturus  is  3 1 
Degrees  North:  Its  Longitude  is  200  De¬ 
grees  from  the  point  Aries  or  20  Degrees 
from  Libra .  The  Latitude  of  Sirius  or  the 
Dog-  Star  is  near  40  Degrees  of  South  La¬ 
titude,  and  its  Longitude  is  about  100  De¬ 
grees  from  Aries  or  10  Degrees  from  Can¬ 
cer. 

To  find  a  Stars  Right  Afcenfion  and  De¬ 
clination,  fee  Problem  XVII.  for  it  is  done 
the  fame  Way  as  that  of  the  Sun  $  only  ob- 
fervc  this  Difference,  that  the  Sun  changes 
both  his  Right  Afcenfion  and  his  Declinati¬ 
on  every  Day,  whereas  the  jixt  Stars  have 
the  fame  Right  Afcenfion  and  Declination 
all  the  Days  in  the  Year. 

Remember  alfo  that  the  fixt  Stars  every  Day 
in  the  lame  Year  keep  the  fame  Longitude 
and-  Latitude ,  as  well  as  the  fame  Right  Af¬ 
cenfion  and  Declination* $  but  the  Planets 
are  ever  changing  all  thefe,  and  the  Learner 


*  The  infallible  Change  of  the  Longitude,  Right  Af¬ 
cenfion,  and  Declination  of  the  fixt  Stars,  made  by  their  flow 
Motion  parallel  to  the  Eciiptick  is  not  worth  notice  in  this 
Place. 

f  * 
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can  know  none  of  them  but  by  fome  Al¬ 
manacks  which  are  called  Ephemerides ,  or 
Tables  which  are  calculated  on  Purpofe  to 
Ihew  the  Longitude  and  Latitude,  or  the 
Place  of  the  feveral  Planets  among  the 
twelve  Signs  of  the  Zodiack  every  Day  in 
the  Year. 

Problem  XXXVII.  To  find  the  Thee  of 
any  Tlanet  on  the  Globe :  Alfio  to  find  at 
what  Hour  any  Tlanet ,  (fiuppofie 
will  rife  or  fet,  or  will  be  upon  the  Meridi¬ 
an  any  given  T)ay  of  the  Tear . 

You  mull  fir  ft  find  out  by  fome  Ephe~ 
meris  what  Degree  of  what  Sign  Jupiter 
poflefles  that  Day  of  that  Year:  Mark  that. 
Point  on  the  Ecliptick  either  with  Chalk 
or  with  a  Pencil,  or  by  flicking  on  a  little 
black  Patch ;  and  then  for  that  Day  and  that 
Night  you  may  perform  any  Problem  by  that 
Tlanet  in  the  fame  manner  as  you  did  by  a 
fixed  Star . 

But  if  you  would  be  very  exaft  you  mull 
not  only  feek  the  Tlanefs  Thee  in  the 
Sign  for  that  Day,  which  is  its  Longitude , 
but  you  mull  feek  its  Latitude  alfo  in  the 
Ephemeris  (which  indeed  in  the  fuperior 
Planets  Jupiter ,  Saturn ,  Mars ,  alters  but 
Very  little  for  whole  Months  together)  and 
thus  fet  your  Mark  in  that  Point  of  Lati¬ 
tude,  or  Diftance  from  its  fuppofed  Place 
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in  the  Ecliptick,  whether  Northward  or 
Southward,  and  then  go  to  work  your  Pro¬ 
blem  by  this  Mark. 

1  fhail  give  but  one  Inftance,  which  will 
fufficientiy  dired  to  folve  ail  others  of  the 
fame  kind  that  relate  to  the  Planets.  On 
the  3d  of  April  1723  I  find  by  an  Epheme - 
ris  that  the  Sun  is  about  the  End  of  the  23d 
Degree  of  Aries ,  Jupiter  enters  the  8ri  De¬ 
gree  of  Capricorn  and  (if  I  would  be  very 
exact)  I  obferve  alfo  that  the  Latitude  of 
Jupiter  that  Day  is  1 5  Minutes  or  a  quarter 
of  a  Degree  to  the  North :  There  I  make 
a  mark  or  put  on  a  fmall  black  Patch  on 
the  Globe  to  Hand  for  Jupiter .  Then  hav¬ 
ing  re dli tied  the  Globe  for  the  Latitude  v.  c. 
of  London ,  and  for  the  Suns  Place ,  April 
the  3d,  I  turn  the  Mark  which  I  made  for 
Jupiter  to  the  Eaftern  Edge  of  the  Horizon, 
and  I  find  Jupiter  will  rife  near  the  South 
Eaji  at  a  little  pall  one  in  the  Morning: 
He  will  come  to  the  Meridian  at  a  very  lit¬ 
tle  paft  five :  He  will  fet  near  the  South 
Weft  about  nine  in  the  Morning. 

Then  if  I  redlify  the  Globe  for  the.  Ze¬ 
nith,  the  Quadrant  of  Altitude  being  brought 
down  to  the  Horizon,  will  tell  you  what  is 
his  Altitude  and  what  his  Azimuth  at  any 
given  Hour  of  the  Morning,  by  the  help  of 
the  Dial  and  Index, 


Or 
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Or  his  Altitude  or  Azimuth  being  given 
you  may  find  what  ’tis  a  Clock. 

By  this  Means  you  may  find  the  Hour 
when  the  Moon  will  rife  and  fet,  together 
with  her  Southing ,  or  the  time  of  her  com¬ 
ing  to  the  Meridian.  But  let  it  be  noted 
that  the  Moon  changes  her  Place  in  the 
Zodiack  fo  fwiftly  that  file  moves  thro"  1 3 
Degrees  of  one  Sign  every  Day  or  there¬ 
about  ;  and  therefore  you  can't  find  the  p re¬ 
el  fe  Hour  and  Minute  of  her  rifmgy  fetting, 
fouthingy  &c.  upon  the  Globe  without  much 
more  trouble  than  mo  ft  of  the  other  Planets 
will  give  you,  which  change  their  Places 
in  the  Zodiack  much  more  flowly. 

Problem  XXXVIII.  The  Hay  and  Hour 
of  a  folar  Eclipfe  being  known ,  to  find  all 
thofe  ‘Places  in  which  that  Eclipfe  will  be 
vifible. 

By  the  13th  Problem  find  out  at  what 
Place  the  Sun  is  vertical  at  that  Hour  of  the 
Day.  Bring  that  Place  to  the  Pole  or  ver¬ 
tical  Point  of  the  Wooden  Horizon,  that  is* 
rectify  the  Globe  for  the  Latitude  of  that 
Place  3  then  the  Globe  being  in  that  Situ¬ 
ation,  oblerve  what  Places  are  in  the  upper 
Hemifphere,  for  if  it  be  a  large  Eclipfe  the 
Sun  will  be  vifibly  cclipfed  in  moft  of  them. 

Problem  XXXIX,  The  Hay  and  Hour  of 
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a  Lunar  Eclipfe  being  known,  to  find  by  the 
Globe  all  thofe  Places  in  which  the  fame 
will  be  vifible* 

By  Problem  the  13  th  find  as  before  at 
what  Place  the  Sun  is  vertical  at  that  Hour  5 
then  by  Problem  the  4 th  find  the  Antipodes 
cf  that  Place:  Redify  the  Globe  tor  the 
Latitude  of  thofe  Antipodes  thus  they  will 
be  in  the  Zenith,  or  in  the  Pole  of  the  Ho¬ 
rizon  5  then  obferve  as  before  what  Places 
are  in  the  upper  Hemilphere  of  the  Globe, 
for  in  the  moft  of  thole  Places  the  Moon 
will  be  viiibly  eclipied* 

The  reafon  of  redifying  the  Globe  for 
the  Antipodes  in  this  Problem,  is  becaufe 
the  Moon  muft  be  diredly  oppofite  to  the 
Sun  whensoever  file  is  eclipfed. 

S  E  C  T.  XX, 

Problems  relating  to  Geography  and  Aftro- 
nomy  to  be  perform'd  by  the  Ufe  of  the 
plain  Scale  and  Compaffes. 

IT  is  fuppos’d  that  the  Reader  is  already 
acquainted  with  fome  of  the  firft  and 
ealieft  Principles  of  Geometry ,  before  he  can 
read  with  Underftanding  this  or  any  other 
Treatife  of  AJironomy  or  Geography  5  and 
it  is  prefumed  alio  that  he  knows  what  is  a 
Chord ,  a  Tangent  and  a  Sine,  and  how  to 
make  and  to  meafure  an  Angle  either  by  a 
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or  Scale  of  Chords,  or  Sines  or  Tan¬ 
gents.  in  order  to  pra&ife  the  Problems  of 
this  laft  Se&ion  3  tho’  a  very  flight  Know¬ 
ledge  of  thefe  things  is  fufficient  for  this 
Purpofe. 

Becaufe  feveral  of  the  following  Problems 
will  depend  upon  the  Altitude,  or  Azimuth 
of  the  Sun,  and  in  order  to  obtain  thefe^ 
we  fometimes  life  a  Tin  or  Needle  fixed 
perpendicularly  on  an  upright  or  Horizon¬ 
tal  Plane  3  therefore  the  firfi  Problem  I  pro-1 
pofe  (hall  be  this,  (viz.) 

Problem  I.  How  to  fix  a  Needle  perpen¬ 
dicular  on  a  Plane ,  or  to  raife  a  perpendi¬ 
cular  Style  or  Pointer  in  order  to  make  Ob - 
fervations  of  a  Shadow . 

Note ,  Any  thing  fixed  or  fet  up  to  caft  a 
Shadow  is  called  a  Style. 

One  Way  to  perform  this,  is  by  having 
at  Hand  a  Joyner  s  Square ,  and  while  one 
Edge  of  it  is  laid  flat  to  the  Plane*  the  other 
Edge  of  it  {landing  up  will  fhew  when  a 
Needle  or  Style  is  fixed  on  that  Plane  per¬ 
pendicularly,  if  it  be  apply'd  to  the  fide  of 
the  Needle. 

Note,  If  you  have  zMitlcSquare  made  of  Box 
or  any  hard  Wood,  one  Leg  being  fix,  or  the 
other  eight  or  nine  Inches  long,  one  Inch  or 
1 1  broadband  an  Inch  thick, with  a  Thread  and 
Plummet  hanging  from  the  End  of  one  Leg, 

1  down 
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down  toward  the  Place  where  the  other  Leg 
is  joyned,  as  in  Fig.  XIV.  and  a  large  hole 
for  the  Plummet  to  play  in :  It  will  be  of 
Ufe  not  only  to  fhew  you  how  to  erect  a 
Needle  truly  perpendicular  5  but  it  will  alfo 
diicover  whether  any  Plane  be  truly  fmooth, 
and  be  Horizontal  or  Level,  as  well  as  whe¬ 
ther  any  upright  Plane  be  exadly  perpen¬ 
dicular  to  the  Horizon. 

Such  a  Square  will  alfo  be  very  ufeful  in 
the  practice  of  any  Geometrical  Problems 
by  drawing  one  Line  perpendicular  to  ano» 
ther  with  the  greateit  cafe. 

Another  Way  to  fix  a  Needle  perpendi¬ 
cular  to  any  Plane,  is  this  5  Defcribe  a  Cir¬ 
cle  as  a,  0,  dy  h,  in  Fig.  XV.  Fix  a  Needle 
s  p  in  the  Centre  p,  then  meafure  from  fe- 
yeral  oppofite  parts  of  it  as  a,  o>  d ,  h ,  to 
the  tip  of  the  Needle,  s,  and  fallen  the 
Needle  fo  as  that  the  tip,  s ,  (hall  be  at  equal 
Diftance  from  all  thofe  Points,  then  it  is 
truly  perpendicular . 

Note  here,  That  in  mod  of  thefe  Prac¬ 
tices  where  a  perpendicular  Needle  is  re¬ 
quired,  the  fame  End  may  be  attain  d  by  a 
Needle  or  Wyre  drait  or  crooked,  which 
may  be  call'd  a  Style,  let  up  Hoping  at 
Random  as  in  Fig.  XVI.  without  the  Trou¬ 
ble  of  fixing  it  perpendicular ,  if  you  do  but 
find  the  Point  p  on  the  Plane,  which  lies 
perpendicularly  under  the  tip  of  the  Style 

s. 
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s,  and  this  may  be  found  by  applying  the  Edge 
of  the  Square,  deferib'd  Fig.  XIV*  to  the  tip 
of  the  Style:  Tho'  there  are  other  Ways  to 
find  this  perpendicular  "Point  for  nice  Prac¬ 
tices  in  ‘Dialling  by  Shadows ,  which  require 
great  Exa&nefs. 

But  take  notice  here,  that  if  you  ufe  this 
Method  of  a  Style  fet  up  hoping  at  random 
as  in  Fig.  XVL  then  with  your  Compares 
you  mu  ft  meafure  the  Diftance  from  the 
tip  of  the  Style  s  to  the  point/,  and  that 
Diftance  muft  be  counted  and  ufed  as  the 
Length  of  the  perpendicular  Style  sp  in 
Fig.  XV.  wherefoever  you  have  Occafion 
to  know  or  ufe  the  Length  of  it. 

Obferve  alio,  that  if  the  tip  of  your  Style 
(whether  ftrait  or  crooked)  be  more  than 
three  or  four  Inches  high  from  the  Plane, 
you  will  fcarce  be  able  to  mark  the  Point 
of  Shadow  exaftly,  becaufe  of  the  ‘Pen¬ 
umbra  or  faint  Shadow  which  leaves  the 
Point  or  Edge  of  a  Shadow  undetermin'd. 

On  a  Horizontal  or  Level  Plane  you 
muft  ufe  a  much  jhorter  Style  when  the  Sun 
is  low,  or  in  Winter ,  becaufe  the  Shadow 
is  long  1  but  in  the  longcft  Days  in  Summer 
a  four  Inch  Style  is  fufficient,  tho5  the  Sha¬ 
dow  at  that  Seafon  be  very  fhort  all  the 
middle  Flours  of  the  Day.  From  the  tip 
of  the  Style  to  the  tip  of  the  Shadow 
fhouid  never  be  above  fix  Inches  diftance. 

After 
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After  all.  If  you  have  frequent  Occafion 
for  a  perpendicular  Style  to  obierve  a  Sha¬ 
dow  by  it,  I  know  nothing  eafier  than  to 
get  a  fmall  Prifm  of  Wood,  or  Ivory,  or 
rather  of  Brafs,  fuch  as  is  deicribedFig.  XV1L 
Let  the  Safe  be  a  right  angled  Triangle 
ABC:  The  Line  B  C  an  Inch :  A  B  two 
Inches :  And  let  the  Height  of  the  Frifm, 
(viz.)  A  D  or  CJE  be  three  Inches  (or  near 
four  Inches  if  you  pleafe).  By  this  means  you 
obtain  three  perpendicular  Styles  of  different 
Lengths,  according  as  you  want  the  Shadow 
to  be  either  longer  or  fhorter,  in  Summer  or 
in  Winter. 

If  you  fet  it  upon  the  Square  fide  ABD 
O,  your  perpendicular  Style  will  be  BC 
or  OEj  then  C  is  the  tip  of  the  Style  and 
B  marks  the  Point  on  the  Plane.  If  you  fet 
it  on  the  Square  fide  B  C  OE  as  it  ftands  in 
the  Figure,  then  AB,  or  DO  is  your  per¬ 
pendicular  Style.  Or  if  you  fet  it  on  its 
Triangular  Safe  ABC,  then  either  AD, 
or  B  O,  or  C  E  will  be  your  perpendicular 
Style. 

This  little  plain  Prifm  has  thefe  great 
Advantages  in  it,  (viz.)  That  you  can  fet  it 
up  in  a  moment  on  a  perfcdly  fmooth  Plane, 
and  you  are  fare  it  is  perpendicular  to  the 
Plane  j  and  then  if  you  require  it  to  Band 
there  any  time,  and  it  fliould  happen  to  be 
moved,  if  you  have  but  fix'd  and  marked 

its 
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its  place  by  the  lower  Edges  on  the  Plane, 
and  remember  which  Edge  yon  defign’d  for 
the  Style,  you  may  fet  it  exa&ly  in  the  fame 
Pofition  again. 

Problem  II,  How  to  take  the  Altitude 
of  the  Sun  by  a  Needle  fix'd  on  an  Horizon¬ 
tal  'Plane,  or  by  any  perpendicular  Style . 

In  all  thefe  Practices  be  furc  that  your 
Plane  be  truly  Level  or  Horizontal,  which 
you  cannot  well  know  without  fome  fuch 
Inftrument  as  I  have  deferibed  before.  Fig* 
XIV.  which  ferves  inftead  of  a  Level, 

You  muft  apply  this  Inftrument  or  Square 
not  only  to  one  part  but  to  every  part  of 
the  Plane,  wherefoever  you  can  imagine 
the  Shadow  will  fall,  to  fee  if  it  be  pre- 
cifely  Horizontal  or  Level  :  For  a  very 
fmall  Variation  from  the  Level  will  caufe 
a  great  Difference  in  the  Length  and  in  the 
Point  of  Shadow  3  and  upon  this  Account 
there  are  few  Window-Stools  or  any 
boards  or  Pofts  fixt  by  the  Common  Work 
of  Carpenters  fufficiently  Level  for  a  juft: 
Obfervation  in  Ajlronomy  or  Dialling \ 

Fix  your  perpendicular  Style  P  S,  as  in 
Fig.  XVIII.  obferve  the  Point  of  Shadow 
C  caft  from  the  tip  of  the  Style  S :  Draw  P 
C  :  Then  take  the  Height  of  the  Stile  P  S 
in  your  Compafies  5  fet  it  perpendicularly 
on  PC 5  draw  the  Line  SC  on  the  Plane* 

L  and 
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and  the  Angle  C  is  the  Sun’s  Altitude ,  {vizi) 
35  Degrees. 

Here  it  is  evident  that  if  you  fuppofe  C 
the  Centre  and  C  P  to  be  the  Radius,  then 
PS  is  the  Tangent  of  the  Altitude  35  De¬ 
grees;  for  it  meafures  the  Angle  C  or  the 
Arch  PA.  But  if  you  make  S  the  Centre, 
and  fuppofe  SP  to  be  the  Radius  of  a  Circle, 
C  P  is  the  Tangent  of  the  Coaltitude  of  the 
Sun,  (' v'/z .)  55  Degrees;  for  ?tis  that  Tan¬ 
gent  which  meafures  the  Angle  S  or  the 
Arch  PE. 

Hence  it  will  follow  that  if  you  fix  a  per¬ 
pendicular  Needle ,  Pointer  or  Style,  on  any 
Horizontal  Plane,  and  divide  a  Line,  as  P 
C,  according  to  the  Scale  of  Tangents, 
whofe  Radius  fhall  be  P  S,  beginning  at 
P  toward  C,  and  make  this  Line  of  Tan¬ 
gents  moveable  round  the  Centre  P,  the 
Shadow  of  the  Stile  will  fhew  you  the  Coal¬ 
titude  of  the  Sun  at  any  time  on  that  move- 
able  Scale  of  Tangents. 

Or  if  the  Scale  of  Tangents  PC  be  di¬ 
vided  on  the  immovable  Horizontal  Plane 
it  felf,  and  you  deferibe  concentric  Circles 
on  the  Centre  P  thro*  every  Degree  of  that 
Scale,  the  Shadow  of  the  tip  of  the  Style 
will  fhew  the  Coaltitude  among  thofe  Cir¬ 
cles  j  for  they  will  exadly  reprefent  the  Pa¬ 
rallels  of  Altitude  in  the  Heavens. 

Notey  This  is  deferibed  thus  particularly 

rather 
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rather  for  <Demonftration  than  Ufe ,  becaufe 
when  the  Sun  is  low  the  Shadow  P  C  will 
be  extended  many  Feet  or  Yards. 

Problem  III.  To  take  the  Altitude  of  the 
Sun  by  a  Style  on  a  perpendicular  or  upright 
Tlane. 

Fix  your  Style  A  B  perpendicular  to  a  flat 
Board  as  Fig.  XIX.  Raife  your  Board  exact¬ 
ly  upright,  and  turn  it  to  the  Sun,  fo  that 
the  Shadow  of  the  Style  AD  may  be  call 
downward  direftly  perpendicular  from  the 
Centre  A  in  the  Line  A  Then  take  the 
Length  of  the  Style  AB  in  your  Compafles, 
and  let  it  on  the  Board  at  right  Angles  to  the 
Line  of  Shadow,  from  A  to  B :  Draw  the 
Line  BD;  and  the  Angle  A  DB  fliall  be  the 
Suns  Coaltitude ,  (or  Zenith  cDiflance  as 
*tis  fometimes  called)  (viz.)  55  Degrees: 
The  Tangent  of  which  is  A  B  to  the  Ra¬ 
dius  D  A,  and  the  Angle  A  B  D  (which  is 
the  Complement  of  it)  or  35^.  fhall  be  the 
Suns  Altitude 5  the  Tangent  of  which  is 
AD  to  the  Radius  BA. 

Or  to  make  this  more  evident,  draw  the 
obfcure  Line  DO  parallel  to  AB.  i.  e . 
Horizontal,  and  the  Angle  B  D  O  will  plain¬ 
ly  appear  to  be  the  Angle  of  the  Suns  Al¬ 
titude  3  5  Degrees. 

Hence  it  will  follow  that  if  the  Line  A  D 
be  prolonged  to  Q^and  divided  according 

•  Lf  2i  I  o 
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to  the  Degrees  of  a  Scale  of  Tangents ,  this 
Board  or  Inftrument  will  be  always  ready 
to  fhew  the  Sun’s  Altitude  on  that  Scale, 
by  the  Shadow  of  the  Style  A  B  turn’d  di- 
reftiy  to  the  Sun,  when  the  Board  is  held 
up  and  made  to  Band  perpendicular  to  the 
Horizon. 

N.  B.  This  is  the  Foundation  of  thofe 
Dials  which  arc  made  on  Moveable  Columns 
or  on  Walking  Canes ,  which  Blew  the  Hour 
of  the  Day  by  the  different  Altitudes  of  the 
Sun  in  the  various  Seafons  of  the  Year. 

Note,  There  are  feveral  other  Ways  to 
find  the  Altitude  of  the  Sun  by  a  moveable 
or  immoveable  upright  Plane,  and  a  per¬ 
pendicular  Style  fixed  on  it.  But  none  of 
thefe  Ways  'of  taking  an  Altitude  by  the 
Point  or  End  of  the  Shadow  are  the  mod 
commodious  and  exaft  for  common  Ufe  : 
I  have  chiefly  mentioned  them  to  lead  the 
Learner  into  a  more  familiar  and  perfect 
Acquaintance  with  the  Nature  and  Reafon 
of  thefe  Operations. 

If  no  regular  Inftrument  be  at  Hand  to 
take  the  Sun's  Altitude ,  I  prefer  the  follow- 
ins  Method  above  any  others. 

Problem  IV.  To  find  the  Sun's  or  any 
Star’s  Altitude  by  a  plain  Board,  Thread 
and  Plummet. 

Take  a  fraooth  flat  Board  as  n  o  p  q 

which 
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which  is  at  leaft  8  or  9  Inches  broad  e- 
very  Way,  fee  Fig.  XX.  Mark  two  Points 
on  it  as  ac  at  leaft  at  feven  or  eight  Inches 
diftance,  and  draw  that  Line.  Fix  a  very 
fhort  Pin  at  c  perpendicular  which  may 
be  done  fufficiently  true  by  guefs.  Hang 
a  Thread  and  Plummet  on  it.  Hold  up 
the  Edge  of  the  Board  to  the  Sun  till  the 
Shadow  of  the  Pin  be  caft  all  along  the 
Line  ac .  Obferve  where  the  Thread  falls j 
mark  a  Point  in  it  as  at  d  3  draw  the  Line 
dc ,  and  the  Angle  acd  is  the  Comple¬ 
ment  of  the  Suns  Altitude :  Or  you  may 
draw  the  whole  Quadrant  ace,  and  then 
the  Angle  dee  is  the  Suns  Altitude.  Now 
if  the  Arch  de  be  meafured  by  a  Line  of 
Chords  you  find  the  Number  of  Degrees. 

Note,  That  the  Degrees  of  Altitude  muft 
always  be  reckoned  from  that  fide  of  the 
Quadrant  which  is  held  next  to  the  Sun* 
(viz.)  c  e.  The  Co- altitude  from  the  fide  c a. 

Note  farther.  That  the  Suns  Altitude 
ftiould  fcarce  ever  be  taken  within  half 
an  Hour  of  Noon  for  any  other  Purpofes 
befide  the  finding  of  the  Meridian  Altitude ; 
becaufe  for  an  Hour  together  the  Altitude 
then  increafes  or  decreafes  fo  very  little,  the 
Sun  being  then  near  the  Middle  of  its  di¬ 
urnal  Arch, 

Take  Notice  alfo  that  when  the  Sun  is 
near  the  Horizon  it  appears  higher  than 

L  3  really 
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really  it  is  by  reafon  of  the  RefraBion  or 
breaking  of  its  Rays  in  palling  through  a 
larger  Space  of  Atmofphere  or  thicker  Air. 
When  the  Sun  is  one  Degree  high  its  Re¬ 
fraBion  caufes  it  to  appear  near  half  a  De¬ 
gree  higher  than  it  is.  At  two  Degrees 
high  the  RefraBion  is  20  Minutes,  at  three 
Degrees  the  RefraBion  is  15  Minutes,  at 
five  Degrees  the  RefraBion  is  10  Minutes, 
at  10  Degrees  the  RefraBion  is  five  Mi¬ 
nutes.  You  muft  therefore  allow  propor- 
tionably  by  deducting  fo  much  from  the 
apparent  Altitude  when  you  make  an  Ob¬ 
fervation  near  Sun-rife  or  Sun-fet, 

Note  again,  That  the  heavier  your  Plum¬ 
met  is  the  more  Heady  it  will  hang,  and 
make  the  Obfervation  more  exaCL 

If  you  pleafe  you  may  draw  the  whole 
Quadrant  on  the  Board  and  flick  in  the 
Pm  at  the  Centre  before  you  make  your 
Obfervation,  which  indeed  is  the  moft  pro¬ 
per  way. 

You  may  find  the  Altitude  of  the  Moon 
the  fame  way.  And  the  Altitude  of  any 
Star  may  be  found  by  the  fame  Board,  if 
you  flick  in  another  very  fhort  Pin  per¬ 
pendicular  at  a,  and  fixing  your  Eye  at  s 
bring  both  the  Pins  a  and  c  juft  over  the 
Star  5  then  the  Thread  will  hang  (fuppofe) 
on  the  Point  d  in  the  Arch,  and  fhew  the 
Degree  or  Angle  of  Altitude  to  be  dee.  • 

:  '  Pro- 
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Problem  V.  To  obferve  the  Meridian 
Altitude  of  the  Sun  or  its  Height  at  Noon : 
And  by  the  fame  Method  to  find  any  Stars 
Meridian  Altitude . 

If  you  know  exa&ly  when  ’tis  Noon , 
take  the  Altitude  of  the  Sun  by  any  In- 
ftrument  within  a  Minute  or  two  of  that 
time,  and  that  is  the  Meridian  Altitude  ,* 
for  two  or  three  Minutes  at  Noon  make 
no  fenfible  Difference  in  the  Altitude. 

But  if  you  have  no  Clock  or  Dial  or 
any  thing  of  that  kind  whofe  truth  you 
can  rely  on,  then  a  little  before  Noon  ob¬ 
ferve  and  fet  down  the  Altitude  every  four 

* 

or  five  Minutes  till  you  find  it  begins  to 
grow  a  little  lefs,  then  review  your  Obfer? 
vations,  and  the  greateft  Height  was  the 
true  Meridian  Altitude . 

You  may  by  the  fame  Method  find  the 
Meridian  Altitude  of  any  Star  above  the 
Horizon,  if  you  make  feveral  Obfervations 
when  the  Star  is  coming  near  to  the  North 
or  South  Part  of  the  Meridian. 

Problem  VI.  How  to  find  out  the  'De¬ 
clination  of  the  Sun ,  or  of  any  large  or 
known  Star. 

If  you  know  the  Latitude  of  the  Place 
where  you  are,  with  the  Meridian  Altitude 
of  the  Sun  any  Day  in  the  Year,  or  if  you 
know  the  Suns  "Place  in  the  Ecliptick  you 

L  4  may 
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may  find  the  'Declination  of  the  Sun  there¬ 
by  Geometrically  as  fhall  be  fhewn  after¬ 
ward  :  But  if  thefe  are  not  known,  then 
in  order  to  other  Aftronomical  Operations, 
you  muft  feek  the  Declination  of  the  Sun 
for  that  Day,  cither  by  the  Globe  on  the 
brazen  Meridian  $  or  in  a  Scale  of  the  Suns 
Declination,  which  is  drawn  on  artificial 
Quadrants,  or  other  Mathematical  Inftru- 
ments;  or  it  may  be  found  in  Tables  of 
the  Suns  Declination  calculated  exadly  to 
every  Minute  of  a  Degree  for  every  Day  in 
the  Year,  which  is  the  beft  way  where  it 
may  be  had. 

There  are  alfo  Tables  of  Declination  of 
fever  a  l  of  the  moft  noted  Stars .  Thefe 
are  all  the  Year  at  the  fame  Diftance  from 
the  Equator,  and  their  Declination  does  not 
vary,  as  the  Suns  does, 

Thefe  Tables  of  the  Sun's  and  Stars  De¬ 
clination  are  found  at  the  End  of  this  Book, 
Sed.  XXL 

But  let  it  be  noted  here,  that  the  De¬ 
clination  of  the  Sun  not  only  changes  every 
Day  in  the  Year,  but  it  differs  alfo  fome 
few  Minutes  in  the  next  Year  from  the  Year 
foregoing,  even  on  the  fame  Day  of  the 
Month:  Whence  this  Difference  arifes,  and 
how  to  ad  with  refped  to  it,  fee  Problem 
XX  following, _  and  more  in  Sed.  XXI. 
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Problem  VII,  To  find  the  Latitude  of 
any  Tlace  by  the  Meridian  Altitude  and 
Declination  of  the  Sun  any  Day  in  the 
Tear . 

The  Way  to  find  the  Latitude  of  any 
Place  ( i.  e .  the  Diftance  of  the  Zenith  of 
that  Place  from  the  Equator)  by  the  Meri¬ 
dian  Altitude  of  the  Sun,  is  firft  to  feek 
its  Colatitude ,  i .  e.  the  Complement  of  its 
Latitude,  or  (which  is  all  one)  the  Elevati¬ 
on  of  the  Equator  above  the  Horizon  of 
that  Place.  Suppofe  the  Day  given  be  the 
11th  of  June ,  or  the  Summer  Solftice. 

This  may  be  done  by  looking  back  to 
Figure  III.  Firft,  Draw  the  Line  H  O  for 
the  Horizon,  and  from  the  Centre  C  raife 
a  Perpendicular  C  Z  to  reprefent  the  Zenith. 
Make  the  Semicircle  FIZO  for  the  Meri¬ 
dian:  Then  fuppofe  the  Meridian  Altitude 
of  the  Sun  at  the  Summer  Solftice  be  6z 
Degrees,  by  the  Ufe  of  your  Compafles 
and  a  Scale  of  Chords  fet  up  6 2  from  H 
to  S  :  Alfo  the  Declination  of  the  Sun  that 
Day  being  235:  Degrees  Northward,  fet  23-J 
from  S  downward,  and  it  will  find  the  Point 
E,  and  the  Arch  HE  is  the  Altitude  of  the 
Equator  above  the  Horizon,  or  the  Colatitude 
of  the  Place,  [viz.)  387  Degrees:  Thence  you 
find  the  Latitude is  E  Z  or  5  it  Degrees  which 
completes  a  Quadrant.  Then  if  you  draw 
the  Line  E  C  it  will  reprefent  the  Equa - 
tor  in  that  Scheme,  Sup* 
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Suppofe  you  take  the  Meridian  Altitude 
of  the  Sun  on  either  of  the  Equinodial 
Days,  (viz.)  in  March  or  September ,  and 
you  find  it  to  be  3 8i*  Degrees:  Set  up 
from  H  to  E,  then  the  Sun  having  no 
Declination  the  Meridian  Altitude  its  felf 
fhews  you  the  Height  of  the  Equator  a- 
bove  the  Horizon*  which  is  the  Complement 
of  the  Latitude . 

Suppofe  the  Meridian  Altitude  of  the  Sun 
at  the  fhorteft  Day  be  15  Degrees;  fet  up 
1 5  from  H  to  V :  Then  the  Sun’s  Declina¬ 
tion  is  2  3i  Degrees  Southward;  therefore 
fet  2 from  V  upward,  and  it  finds  the 
Point  E:  And  the  Arch  H  E  is  the  Comple¬ 
ment  of  the  Latitude  as  before*  (viz.)  3 
Degrees. 

For  all  thefe  Practices  the  chief  Rule  is 
this.  In  the  Summer  Half-Year  fet  your 
Declination  downward  from  the  Point  of 
the  Meridian  Altitude*  and  it  will  find  the 
Equator  s  Height  above  the  Horizon.  In 
Winter  fet  your  Declination  upward  from 
the  Point  of  the  Meridian  Altitude,  and  it 
will  Ihew  you  the  Height  of  the  Equator „ 
The  Reafon  of  it  is  mod  evident  in  the 
third  and  fourth  Figures. 

It  may  be  proper  in  this  Place  to  recoi¬ 
led  what  I  have  already  demonftrated  in 
SeEfwn  V.  Figure  IV,  that  the  Latitude  of 
any  Place  (that  is*  the  Diftance  of  its  Ze¬ 
nith 
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nith  from  the  Equator)  Z  E  is  equal  to  the 
Elevation  of  the  Pole  P  O  above  the  Hori¬ 
zon.  Thereby  it  appears  that  the  Elevati¬ 
on  of  the  Equator  above  the  Horizon  of  that 
Place  on  one  fide  as  E  H  (which  is  the 
Complement  of  the  Latitude)  is  equal  to  the 
Complement  of  the  Pole's  Elevation  on 
t'other  fide  as  Z  P,  If  therefore  the  Lati¬ 
tude  (fuppofe  of  London )  be  E  Z  or  P  O 
5  if,  the  Colatitude  P  Z  or  H E  will  be  3  8f, 

'  for  it  mud  complete  a  Quadrant  or  90  De¬ 
grees  ;  and  therefore  if  you  fet  the  Point  P 
5  if  Degrees  above  O  on  the  other  fide  of 
the  Horizon,  and  draw  the  Line  P  C,  you 
have  the  Axis  of  the  World  reprefented,  or 
the  North  Pole  in  its  proper  Elevation  for 
London ,  and  (landing  (as  it  ought)  at  right 
Angles  with  the  Equator  E  C. 

I  have  reprefented  the  Solution  of  this 
fixth  Problem  in  a  Geometrical  manner  to 
fhew  the  Reafon  of  this  Pra&ice  j  but  this 
Problem  of finding  the  Latitude  by  the  Me¬ 
ridian  Altitude  is  much  leafier  performed 
Arithmetically  thus. 

In  the  Winter  Half-Year  add  the  decli¬ 
nation  to  the  Meridian  Altitude ,  and  it  gives 
you  the  Colatitude . 

In  the  Summer  Half-Year  fubftraft  the 
Sun's  declination  from  the  Meridian  Alti¬ 
tude  and  it  gives  the  Colatitude . 


Example, 


Se£h  20,' 
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Example^  June  11th 

Merid.  Alt .  H  S  —  62^ 
Suns  Declin .  E  S - irLg 


Colatitude  HE  — 

00 

—  3Sf 

December  11th 

} 

Merid.  Alt .  H  V 

Sun's  Declin.  E  V— 

tj 

—  23t< 

Colatitude  HE  — 

-  ?sf 

Then  if  you  Subftraft  the  Colatitude 
from  the  Zenith  or  90,  you  find  the  La- 
titiide,  as* 

Zenith  H  Z  —  90 

Colatitude  H  E  —  3  8^2 

'3 

.  CO 

Latitude  E  Z  •*— ■ »— •  5 1 4* 

After  all  it  muft  be  obferved  here  that 
all  thefe  Problems  of  finding  the  Latitude 
of  the  Place  by  the  Sun’s  or  Stars  Meridian 
Altitude  &c.  belong  chiefly  to  thofe  Places 
which  lie  within  the  Temperate  Zones .  If 
the  Place  lie  in  the  Torrid  or  Frigid  Zones, 
thefe  Methods  of  Solution  are  good  when 
the  Meridian  Sun  is  on  the  fame  fide  of  the 
Zenith  with  the  Equator,  whether  North 

j  or 
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or  South.  But  if  not,  then  there  muff  be 
fome  little  difference  of  Operation  at  feme 
times  of  the  Year,  Yet  if  you  projeft  a 
Scheme  for  the  Solution  of  fuch  an  Enquiry 
like  Fig.  III.  the  very  Reafon  of  things  will 
fhew  you  when  you  muft  Add  or  Subflrafh 

Problem  VIII.  To  find  the  Meridian  Al¬ 
titude  of  the  Sun  any  'Day  of  the  Tear ,  the 
Latitude  of  the  place  being  given. 

This  is  but  the  Converfe  of  the  former 
Problem  and  therefore  is  to  be  performed 
the  contrary  Way,  (viz;.)  in  Winter  fub- 
ftrad  the  Declination  V  E  from  the  Equi¬ 
noctial  Altitude  or  Colatitude  H  E,  and  the 
Remainder  is  FI  V  the  Meridian  Altitude . 

In  Summer  add  the  Declination  E  S  to 
the  Equinoctial  Altitude ,  or  Colatitude  H  E, 
and  it  gives  the  Meridian  Altitude  H  S. 

The  Meridian  Altitude  at  the  Equinoxes 
is  the  fame  with  the  Colatitude  as  before. 

Problem  IX.  To  find  the  Declination  of 
the  Sun ,  its  Meridian  Altitude  and  the  La¬ 
titude  of  the  Tlace  being  given. 

It  is  hardly  neceflary  to  deferibe  this 
Fraftice  to  thofe  who  have  perfectly  learnt 
the  two  foregoing  Problems. 

SubftraCt  the  Colatitude  H  E  from  the 
Meridian  Altitude  in  Summer  H  S,  and  the 
Remainder  is  the  Suns  Summer  Declina¬ 
tion  E  S, 

Sub - 
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SubftraEl  the  Meridian  Altitude  in  Win* 
ter  H  V  from  the  Colatitude  H  E,  and  the 
Remainder  is  the  Sun's  Winter  ‘Declination 
E  V. 

Or  infhort,  if  the  Meridian  Altitude  and 
Colatitude  be  given,  fubftrabl  the  lefs  from 
the  greater ,  and  the  Remainder  is  the  Suns 
Declination . 

Problem  X.  To  find  the  Latitude  of  a 
Place  by  the  Meridian  Altitude  of  a  Star ? 
when  dis  on  the  South  Meridian . 

Find  the  Declination  of  that  Star  infome 
Table  or  Scale  of  the  Stars  Declination, 
If  it  has  Declination  Northward ,  (as  the 
Sun  has  in  Summer)  fubffraft  the  Declina¬ 
tion  from  the  Meridian  Altitude,  and  it 
gives  you  the  Colatitude . 

If  the  Star's  Declination  be  Southward 
(as  the  Sun's  is  in  Winter)  add  its  Declina¬ 
tion  to  its  Meridian  Altitude,  and  it  gives 
you  the  Colatitude . 

Note,  When  I  fpeak  of  North  and  South¬ 
ward  in  relation  to  Winter  and  Summer, 
in  many  of  thefe  Problems,  I  mean  in  Nor¬ 
thern  Latitudes  fuch  as  ours  is  in  Britain . 

When  the  Star  is  on  the  North  Meridi¬ 
an  fee  how  to  find  the  Latitude  by  it  in 
Problem  XXXII. 

* 

Problem  XL  By  what  Methods  is  the 
Longitude  of  Places  to  be  found.  Tho 
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Tho’  the  Latitude  (which  lies  North¬ 
ward  and  Southward)  may  be  determined 
with  the  utmoft  Certainty  by  the  Methods 
before  propofed,  yet  the  Longitude  of  a 
Place  (which  is  the  Difiance  of  any  two 
Places  from  each  other  Eaflward  or  Weft- 
ward)  is  very  hard  to  be  determined  by 
the  Sun  or  Stars,  becaufe  they  always  ap- 
pear  moving  round  from  Eafi  to  Wefl. 
The  Longitude  therefore  of  Places  is  ufually 
found  by  meafuringthe  Diftance  on  Earth 
or  Sea  from  Weft  or  Eafi, 

The  Map-Makers  who  deferibe  Counties* 
Provinces  or  Kingdoms  meafure  the  Diftan- 
ces  on  the  Earth  by  an  Inftrument  made 
on  Furpofe,  with  a  Wheel  fo  contrived,  that 
a  certain  Number  of  its  Revolutions  is  e- 
qual  to  a  Pole,  a  Furlong,  or  a  Mile  5  it 
hath  alfo  a  Mariner's  Compafs  and  Needle 
touch'd  with  a  Load-Stone  faftned  to  it,  to 
(hew  how  much  their  Courfe  varies  from 
the  North  or  South . 

In  this  laft  Age  they  have  alfo  invented 
a  Way  to  find  the  Difference  of  Longitude 
between  two  Towns  that  are  fome  thou- 
fands  of  Miles  afunder  in  diftant  Nations  1 
and  that  is  by  a  nice  and  exad  Obfervation 
of  the  Moment  when  the  Eclipfes  of  the 
Moon  begin  or  end,  made  by  Mathematici¬ 
ans  at  thofc  diftant  Places  :  And  thus  by 
the  Difference  of  Time  in  thofe  Eclipfes 
)  they 
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they  compute  the  Diftance  of  Place. 

This  Invention  is  hill  further  improved 
by  Obfervations  of  the  Eclipfes  of  the  four 
Moons  or  little  fecondary  Planets,  which 
roll  round  the  Planet  Jupiter  as  our  Moon 
does  round  our  Earth:  By  thefe  Means 
the  fuppofed  Diftances  of  fome  Places  in 
the  Eaft  and  Weft-Indies  have  been  alter'd, 

and  the  Miftakes  of  feveral  hundred  Miles 

# 

corredted. 

The  Sailors  meafure  it  at  Sea  by  the  Log , 
which  is  a  piece  of  Board  faftned  to  a  long 
Line  which  they  caft  out  of  the  Ship  while 
a  Minute  or  Half-Minute  Glafs  begins  to 
run :  Then  drawing  in  the  Log9  they  fee 
how  far  the  Ship  has  failed  in  a  Minute  > 
and  fuppofing  the  Circumftances  of  the 
Wind  and  Water  to  be  the  fame,  they  com¬ 
pute  thereby  how  far  they  have  fail’d  in 
fome  Hours .  But  this  being  a  very  uncer¬ 
tain  Way  of  reckoning  becaufe  of  the  con¬ 
tinual  Changes  either  of  the  Strength  or  the 
Point  of  the  Wind,  or  Current  of  the  Wa¬ 
ter,  they  are  often  liable  to  Miftakes.  There¬ 
fore  it  has  been  the  famous  and  folicitous 
Enquiry  of  thefe  laft  Ages  how  to  find  out 
and  afeertain  Longitude  at  Sea ,  and  there 
is  fo  vaft  a  Reward  as  twenty  thoufand 
Pounds  offered  by  the  Parliament  of  Great - 
Britain  to  any  Man  who  fhall  invent  a  Me¬ 
thod  for  it,  which’fhall  be  plain,  eafy  and 
practicable  at  Sea.  Pro* 


Sea.  20,  Geography  and  Aft  tommy, 1 6$ 

Problem  XII.  To  find  the  Value  of  a  De¬ 
gree  of  a  greater  Circle  upon  the  Earth ,  or 
how  much  it  contains  in  Englifh  Meafure . 

Here  let  it  be  noted,  that  one  Degree  of 
a  greater  Circle  on  the  Earth  anfwers  to 
one  Degree  of  a  greater  Circle  in  the  Hea¬ 
vens,  It  is  true  the  heavenly  Circles  are 
incomparably  larger  than  the  Circumference 
of  the  Earth  j  and  they  are  alfo  larger  than 
each  other  according  to  the  different  Dis¬ 
tances  of  the  Planets  and  Stars ;  yet  every 
Circle  (whether  greater  or  Idler)  is  divided 
into  3  6o  Degrees,  and  therefore  tho  Circles 
differ  never  fo  much  in  Magnitude,  yet* 
when  they  are  fuppos’d  to  be  concentncai* 
(i.  e .  to  have  the  Centre)  every  fingle  Degree 
of  each  Circle  is  correfpondent  to  a  fingle 
Degree  of  all  the  other  Circles. 

Now  that  a  Degree  of  the  Heavens  thus 
anfwers  to  a  Degree  on  the  Earth  is  very  evi¬ 
dent  5  for  if  we  travel  on  Earth  or  fail  one  De¬ 
gree  Northward  or  Southward  on  the  fame 
Meridian ,  we  fhall  find  by  the  Sun  or  the  fixed 
Stars  in  Heaven  that  our  Zenith  is  juft  aDegree 
altered,  our  Latitude  is  changed  one  De¬ 
gree,  and  our  Dole  is  one  Degree  more  or 
lefs  elevated,  (viz.)  more  elevated  if  we  go 
toward  the  North ,  and  lefs  elevated  if  we 
go  toward  the  South .  By  fuch  Experiments 
as  thefe  Philofophers  infer  alfo  that  the 
Earth  is  a  Globe  and  not  a  plane  Surface. 

M  Where- 
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Wherefore  to  find  the  Value  of  a  'De¬ 
gree  on  a  greater  Circle  of  the  Earthy  you 
mud  travel  diredly  in  the  fame  Meridiany 
meafuring  your  Miles  all  the  Way,  till  your 
Latitude  be  alter’d  one  Degree  5  and  then 
(if  you  have  been  exad  in  your  Meafure) 
you  will  find  that  you  have  travelfd  about 
70  English  Miles s  tho’  Geographers  often 
reckon  60  Geographical  Miles  to  a  Degree 
for  greater  Eafe  in  Computation,  as  I  have 
faid  before. 

Problem  XIII.  To  find  the  Circumferencey 
the  Diameter y  the  Surface  and  Solid  Con¬ 
tents  of  the  Earth . 

Having  found  the  Value  of  one  Degree 
to  be  70  Miles y  multiply  that  by  360,  and 
it  produces  z  5  200  Miles  for  th ^Circumference. 

The  Diameter  is  in  proportion  to  the  Cir¬ 
cumference  at  1 13  to  355,  or  as  50  to  157, 
or  in  more  brief  and  vulgar  Account  as  7 
is  to  2  iy  which  will  make  the  Diameter 
of  the  Earth  to  be  about  8000  Miles. 

Multiply  the  Circumference  by  the  Dia¬ 
meter,  and  that  Produd  fliall  be  the  Square - 
Feety  Furlongs ,  Miles ,  &c.  of  the  Surface . 

Multiply  the  Surface  by  the  fixth  part  of  the 
Diameter,  and  that  will  give  the  folidContent . 

Note,  That  Geographers  differ  a  little  in 
the  Computation  ofthefe  Meafures,  becaufe 
they  differ  in  the  Meafure  of  a  Engle  Do 
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gree  :  And  that  is  becaufe  of  the  Crooked- 
nefs  and  Inequality  of  any  Road  that  you 
can  travel  for  70  Miles  together :  The  jufteft 
Meafurers  have  made  65?  \  Miles  go  to  a 
Degree,  or  the  round  number  of  70  Miles, 

Problem  XIV.  To  find  the  Value  of  a  de¬ 
gree  of  a  lejfer  Circle  on  the  Earthy  i.  e.  the 
Value  of  a  'Degree  of  Longitude  on  the  lejfer 
Tar  all  els  of  Latitude . 

I  have  mentioned  it  before  under  the 
IIId  Trob .  of  the  19th  Sect,  that  all  the  De¬ 
grees  marked  on  the  Equator,  or  on  any  of 
the  Meridians  are  70  Miles,  becaufe  all  thole 
Lines  are  Great  Circles  $  yet  in  the  Parallels 
of  Latitude y  the  further  you  go  from  the 
Equator,  the  Circle  grows  lefs  and  lefs,  and 
confequently  each  Degree  of  it  muft  be  lefs 
alfo ;  and  for  this  Reafon  the  whole  Circle 
of  360  Degrees  near  the  Pole  will  not  make 
above  3  60  Miles ,  and  as  you  approach  drill 
nearer  to  the  Pole,  it  will  not  make  fo 
many  Furlongs  or  Feet. 

To  find  therefore  the  true  Value  of  a  De¬ 
gree  fuppofe  in  the  Parallel  of  Latitude  of 
London  51-  Degrees,  ufe  this  Method.  Figw 
XXII.  Make  a  ftrait  Line  A  B  to  reprefent 
one  Degree  in  the  Equator,  divide  it  into 
60  Geographical  MileSy  or  into  70  Enghjb 
MileSy  all  equal :  Set  the  Foot  of  your 
Compaffes  in  A,  defcribe  an  Arch  from  B 

M  2  to  C 
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to  C  of  51^  Degrees,  then  from  the  Point 
C  let  fall  a  Perpendicular  to  D,  and  A  D  is 
the  Meafure  of  a  ‘Degree  of  Longitude  in  the 
‘Parallel of  London ,  {viz.)  about  43F  Miles. 

The  Demonftration  of  it  may  thus  be 
explained*  Prolong  the  Arc  B  C  and  com¬ 
plete  the  Quadrant  E  A  B.  Then  E  fliall 
reprefent  the  North  Pole  :  E  A  the  North¬ 
ern  Half  of  the  .Axis  of  the  World,  A  B 
the  Semidiameter  at  the  Equator,  and  N  C 
the  Semidiameter  of  the  Parallel  of  Lati¬ 
tude  for  London *  Then  Arithmetically ,  if 
the  Line  A  B  (fuppofe  1000  equal  parts)  al¬ 
low  70  Miles  for  a  Degree,  what  will  N  C 
(/.  e .  about  621  equal  parts)  allow  \  Anf  43t6 

Or  Trigonometrically  thus.  A  B  is  the 
whole  Sine  of  90d.  or  Radius.  N  C  is  the 
Sine  of  the  Colatitude  3  8d~.  Then  fay,  As 
A  B  or  the  Sine  of  pod  is  to  70  Miles,  fo  is 
N  C  or  A  D  the  Sine  of  3  8d~  to  43 1  Miles. 

Note ,  This  Diagram  or  Figure  will  (hew 
the  value  of  a  Degree  of  Longitude  in  any 
Parallel  of  Latitude,  if  from  every  Degree 
in  the  Arc  E  C  B  a  Perpendicular  were 
drawn  to  the  Line  AB. 

Therefore  a  whole  Line  of  Sines  if  num¬ 
ber’d  backward,  and  apply’d  to  a  Scale  of 
70  equal  parts,  will  ihew  the  Miles  con¬ 
tain’d  in  one  Degree  of  Longitude  under 
any  Parallel  of  Latitude  whatfoever. 

Having  fhewn  in  former  Problems  how 

to 
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to  take  the  Meridian  Altitude  of  the  Sun? 
and  thereby  to  find  the  Latitude  of  any 
Dlace  on  the  Earth,  I  think  it  may  be  pro¬ 
per  now  to  fliew  how  to  project  the  Sphere 
for  any  Latitude  upon  the  Plane  of  the  Me¬ 
ridian,  and  reprefent  it  in  ftrait  Lines,  which 
is  called  the  Analemma :  Becaufe  the  Erec¬ 
tion  of  this  Scheme  (and  fometimes  of  a  lit¬ 
tle  Part  of  it)  will  folve  a  variety  of  Aftro - 
normcal  Problems,  as  will  appear  hereafter. 

Problem  XV.  To  ere  A  the  Analemma,  or 
reprefent  the  Sphere  in  ftrait  Lines  for  the 
Latitude  of  London  5  if  'Degrees. 

Firfty  It  is  fuppofed  you  have  a  Scale  of 
Chords  at  Hand,  or  a  Quadrant  ready  di¬ 
vided  into  90  Degrees.  Take  the  Extent 
of  60  Degrees  of  the  Line  of  Chords  in 
your  Compaffes,  (or  which  is  all  one)  the 
Radius  of  your  Quadrant,  and  deferibe  the 
Circle  N  Z  EHS  for  a  Meridian  both 
North  and  South  as  in  Figure  XXIII.  (viz.) 
N  E  S,  which  reprefents  12a  Clock  at  Noon  $ 
and  NQ^Sj  which  reprefents  the  Hour  of 
Midnight. 

Through  C  the  Centre  draw  the  Line 
H  O  for  the  Horizon.  At  90  Degrees  dis¬ 
tance  from  H  and  O  mark  the  Points  Z  and 
Dfor  the  Zenith  and  Nadir  $  then  draw  the 
Line  Z  D  which  will  crofs  H  O  at  Right 
Angles,  and  will  reprefent  the  Azimuth  of 
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Eaji  and  Weft  5  as  the  Semicirle  Z  O  D  re¬ 
presents  the  North  Azimuth ,  and  Z  H  D 
the  South . 

Above  the  Horizon  O  mark  N  for  the 
North  Pole  elevated  5  if  Degrees  :  Thro’  the 
Centre  C  draw  the  Line  N  S  for  the  Axis  of 
the  World  1  which  Line  will  alfo  reprefent 
the  Hour  Circle  of  fix  a  Clock ,  being  at  90 
Degrees  diftance  from  Noon  and  Midnight. 
S  will  ftand  for  the  South  Pole ,  depreft  as 
much  below  H  the  South  fide  of  the  Hori¬ 
zon,  as  N  the  North  Pole  is  raifed  above  O 
on  the  North  fide  of  it. 

At  90  Degrees  from  N  mark  E  and 
on  each  fide  5  then  crofs  the  Axis  of  the 
World  N  S  with  the  Line  E  at  right 
Angles,  which  reprefents  the  Equator .  Thus 
E  will  be  90  Degrees  from  N  the  North 
Pole ,  5  if  Degrees  from  Z  the  Zenith,  which 
is  the  Latitude,  and  it  will  be  387  Degrees 
above  H  the  Horizon  which  is  the  Com¬ 
plement  of  the  Latitude. 

At  2  3  f  Degrees  from  E  on  each  fide 
mark  the  Points  M  and  W;  then  parallel 
to  the  Equator  or  E  draw  the  Line  M 
.  S  for  the  Tropic  of  Cancer ,  and  the  W  'V? 
for  the  Tropic  of  Capricorn.  After  that,  thro" 
the  Centre  C  draw  M  V?  which  is  the  E- 
cliptick :  It  cuts  the  Equator  E  in  C, 
and  makes  an  Angle  wdth  it  of  234- Degrees. 

From  the  Points  N  S  mark  p  and  x  on 

each 
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each  fide  at  the  Diftance  of  23  \  Degrees, 
p  p  are  the  Voles  of  the  Ecliptick ,  and  the 
Lines p  x  and#  p  being  drawn  are  the  two 
Volar  Circles  y(viz.)  the  Arctic  and  Ant  ar  Site. 

Thus  the  Analemma  is  completed  for  all 
general  Purpofes  or  Problems. 

The  further  Obfervablesin  it  arethefe^ws.) 

M  is  the  Suns  Vlace  in  the  Ecliptick 
when  it  enters  Cancer  at  the  Summer  Soi- 
ftice :  And  the  Arc  E  M  is  its  North  ‘De¬ 
clination  2 si  Degrees. 

C  is  the  Suns  * Place  in  the  Ecliptick  en¬ 
tering  Aries  or  Libra  at  the  Equinoxes : 
And  then  it  has  no  ^Declination . 

is  the  Sun’s  Vince  in  the  Ecliptick 
entering  Capricorn  at  the  Winter  Solftice : 
And  the  Arc  V?  or  (which  is  ail  one) 
E  W  is  its  South  Declination  2  3  5  Degrees. 

The  Line  M  ©  is  the  Suns  Vath  the 
Longeft  Day ,  or  at  the  Simmer  Solftice ; 
it  is  at  ©  at  Midnight  3  it  rifes  at  R  5  it  is 
at  fix  a  Clock  at  63  it  is  in  the  Eaft  Azi¬ 
muth  atV  i  it  is  on  the  Meridian  at  M  that 
Day,  and  the  Arch  M  H  is  its  Meridian  Al¬ 
titude,  {viz.)  6 2  Degrees. 

The  Line  E  is  the  Suns  Vath  on  the 
two  Equinltial  Days  at  Aries  and  Libra ; 
it  is  at  Midnight  at  Qj  it  rifes  at  C,  and 
*tis  in  the  fame  Moment  at  the  Eaft,  and 
fix  a  Clock;  for  on  the  Equinodial  Days 
ZD  the  Azimuth  of  Eaft  and  Weft,  and 
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N  S  the  fix  a  Clock  Hour  Line  both  meet 
at  C  in  the  Horizon  H  0,  which  never 
happens  any  other  Day  in  the  Year:  Then 
the  Sun  goes  up  to  E  at  Noon 5  and  EH 
is  the  Arch  of  its  Meridian  Altitude  at  the 
Equinoxes,  (viz.)  38J  Degrees. 

W  Y?  is  the  Suns  Path  the  Short  eft  Dayy 
or  at  the  Winter  Solftice  ;  it  is  Midnight  at 
V?  j  it  is  in  the*  Eafl:  at  K  long  before  it 
rifes;  it  is  fix  a  Clock  at  G  before  it  rifes 
alfo  $  then  at  I  it  rifes  or  gets  above  the  Ho¬ 
rizon;  it  is  Noon  at  W,  and  its  Meridian 
Altitude  is  W  H  or  1 5  Degrees. 

The  Sun's  Afcenftonal  Difference  (that  is, 
its  Diftance  from  fix  a  Clock  at  its  Rifing 
or  Setting)  in  the  Summer  Solftice  is  the 
Line  R  6,  and  at  the  Winter  Solftice  ’tis 
the  Line  I  G. 

Its  Amplitude  (or  Diftance  from  Eafl:  or 
Weft  at  its  Rifing  or  Setting)  in  Summer  is 
R  C  ;  in  Winter  'tis  I  C. 

Here  you  mu  ft  fuppofe  that  the  Sun  goes 
down  again  from  the  Meridian  in  the  Af¬ 
ternoon  on  t'other  fide  of  the  Scheme  or 
Globe  in  the  fame  manner  in  which  its  Af- 
cent  toward  the  Meridian  is  reprefented  on 
this  Side :  So  that  the  Line  M  R  reprefents 
the  Sun's  Semidiurnal  Arc  at  Midfummery 
E  C  at  the  Equinoxes ,  and  W  I  at  Mid¬ 
winter.  The  Semidiurnal  Arc  is  half  the 
Arc  it  makes  above  the  Horizon. 

Note> 
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Note,  That  as  we  have  defcribed  the  va¬ 
rious  Places  of  the  Sun’s  Appearance  above 
the  Horizon  H  O  at  the  feverai  Seafons  of 
the  Year,  fo  the  various  Places  of  its  De- 
preilion  below  the  Horizon  H  O  may  be  eafily 
found  out  and  defcribed  by  any  Learner* 

Problem  XVI.  How  to  reprefent  any  ‘Pa¬ 
rallel  of  ‘Declination  on  the  Analemma ,  or 
to  defer ibe  the  Path  of  the  Sun  any  Day  in 
the  Tear . 

Find  out  what  is  the  Suns  Declination 
that  Day  by  fome  Scale  or  Table :  Obferve 
whether  it  be  the  Winter  or  the  Summer  Half- 
year;  and  con fequently  whether  the  Decli¬ 
nation  be  North  or  South:  Then  for  the 
North  fide  of  the  Equator,  if  it  be  Summer, 
fet  the  Degrees  of  North  Declination  up¬ 
ward  from  E  toward  Z ;  if  it  be  Winter 
fet  the  South  Declination  downward  from 
E  toward  H  :  And  from  the  Point  of  De¬ 
clination  (fuppofe  it  be  M  or  W)  draw  a 
Line  parallel  to  E  the  Equator,  as  M  © 
or  W  t?,  and  it  reprefents  the  Parallel  of 
Declination ,  or  the  Path  of  the  Sun  for 
that  Day. 

Problem  XVII.  How  to  reprefent  any  Pa - 
rail  el  of  Altitude ,  either  of  the  Sun  or  Star 
on  the  Analemma . 

As  the  Lines  of  Declination  are  parallel 
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to  the  Equator ;  fo  the  Lines  of  Altitude 
are  parallel  to  the  Horizon :  Suppofe  there¬ 
fore  the  Altitude  of  the  Sun  be  about  42 
Degrees  5  fet  up  42  Degrees  on  the  Meri¬ 
dian  from  H  to  A,  draw  the  Line  A  L  pa¬ 
rallel  to  HO,  and  it  deferibes  the  Suns  Pa¬ 
rallel  of  Altitude  that  Moment. 

Here  Note,  That  where  the  Sun *s  Paral¬ 
lel  of  Heclination  for  any  Day  and  his  Pa¬ 
rallel  of  Altitude  for  any  Moment  crofs  each 
other,  that  is  an  exaft  Reprefentation  of  the 
Suns  Place  in  the  Heavens  at  that  Time : 
Thus  the  Point  Sol  ©  is  the  precife  Place 
where  the  Sun  is  when  he  is  42  Degrees 
high  on  the  longed  Day  of  the  Year :  For  M 
©  reprefents  his  Path  or  Parallel  of  He- 
chnation  that  Day,  and  A  L  reprefents  his 
Parallel  of  Altitude  that  Moment. 

I  might  add  here  al fo,  that  tlfe  prick'd 
Arc  N  ©  S  reprefents  the  Hour  Circle  in 
which  the  Sun  is  at  that  Moment  5  and 
Z  ©  D  reprefents  its  Azimuth  or  vertical 
Circle  at  that  Time.  Note,  Thefe  Arches 
are  troublefome  to  draw  aright,  and  are  not 
at  all  neceflary  to  folve  common  Problems 
by  the  Scale  and  Compafies  on  the  Ana- 
lemma. 

Problem  XVIII.  The  Hay  of  the  Month 
mid  the  Suns  Altitude  being  given ,  how  to 
find  the  Hour  or  Azimuth  of  the  Sun  by 
the  Analemma .  The 
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The  two  foregoing  Problems  acquaint 
you  how  to  fix  the  precife  P oint  of  the 
Suns  Place  any  Minute  of  any  Day  in  the 
Year  by  the  "Parallel  of  Pectination  and  Pa¬ 
rallel  of  Altitude  croffing  each  other. 

Now  fuppofe  the  Day  of  the  Month  be 
the  25th  oi  April,  and  the  Suns  Altitude 
34  Degrees  in  the  Morning.  Defcribe  the 
Semicircle  H  Z  O  in  Figure  XXIV  for  the 
Meridian.  Make  H  C  O  the  Horizon.  Draw 
E  C  making  with  H  C  an  Angle  of  the 
Colatitude  38^  Degrees  to  reprefent  the  E- 
quator.  Seek  the  Pectination  of  the  Sun, 
and  in  the  Tables  or  Scales  you  will  find 
it  near  162  Degrees  Northward:  Set  i6i 
from  E  to  D  3  draw  D  R  for  the  Path  of 
the  Sun  that  Day,  parallel  to  E  C  the  E- 
quator.  Then  fet  the  Altitude  34 d,  from  H 
to  A,  draw  A  L  parallel  to  H  O  the  Ho¬ 
rizon.  Thus  the  Point  ©  fhews  the  Place 
of  the  Sun  as  before. 

Now  if  you  would  find  the  Hour,  you 
nuift  draw  the  Line  C  N  at  right  Angles 
with  the  Equator  E  C,  which  reprefents 
the  fix  a  Clock  Hour  Line  5  and  the  Dis¬ 
tance  6  ©  is  the  Sun's  Hour  from  fix;  that 
is,  his  Hour  after  fix  in  the  Morning,  or 
before  fix  in  the  Afternoon. 

If  you  are  to  feek  the  Azimuth,  then 
you  muft  draw  the  Line  C  Z  perpendicu¬ 
lar  to  H  O,  which  is  the  vertical  Circle  of 

Eaft 
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Eaft  or  Weft  j  then  the  Extent  F  O  is  the 
Suns  Azimuth  from  Eaft  in  the  Morning* 
or  from  Weft  in  the  Afternoon. 

Thus  you  fee  that  in  order  to  folve  thofe 
two  difficult  Problems  of  the  Hour  or  Azi¬ 
muth  ,  you  need  but  a  very  few  Lines  toper- 
form  the  whole  Operation  j  for  if  you  want 
only  the  Hour ,  C.Z  may  be  omitted;  if  you 
want  only  the  Azimuth ,  CN  may  be  omitted. 

Yet  in  the  Winter  Half-year,  fuppofethe 
2d  of  November ,  when  the  "Declination  is 
near  1 8  Degrees  South,  it  mu  ft  be  fet  down¬ 
ward  as  E  W  from  E  toward  H ;  then  you 
cannot  fo  well  find  the  Hour  without  pro¬ 
ducing  the  fix  a  Clock  Line  N  C  below 
the  Horizon  down  to  S,  that  you  may  mea- 
fure  the  Hour  from  S  or  fix. 

Obferve  alfo  that  this  little  Diagram  in 
Figure  XXIV.  will  folve  a  great  Variety  of 
Problems  befides  the  Hour  and  Azimuth 
on  the  25th  of  April :  It  fhews  the  Length 
of  the  Day  by  the  Semidiurnal  Arc  D  R. 
The  Suns  Afcenfional  Dijference  is  6  R> 
His  Amplitude  is  C  R.  His  Azimuth  from 
Eaft  or  Weft  at  fix  is  T  6 .  His  Altitude 
at  Eaft  and  Weft  is  V  C.  His  Meridian  Al¬ 
titude  is  the  Arc  D  H  :  And  his  Azimuth 
from  Eaft  or  Weft  atrifing  or fetting  is  the 
Line  C  R. 

Problem  XIX.  How  to  me  afire  the  Num¬ 
ber  of  Degrees  on  any  of  the  ft r ait  Lines  rn 

the  An  ale  mm  a.  I  think 


Scd t.  20.  Geography  andAftron  omy.  175 

I  think  there  is  no  need  to  inform  the 
Reader  that  any  Part  of  the  outward  Circle 
or  Meridian  may  be  meafured  upon  that 
Scale  of  Chords  or  Quadrant,  according  to 
whofe  Radius  the  whole  Analemma  is 
drawn. 

As  for  the  ftrait  Lines  they  are  all  to  be 
confidered  as  Sines ;  Thofe  Semidiameters 
which  are  drawn  from  the  Centre  C  to 
the  Circumference  are  fo  many  whole  Lines 
of  Sines  or  90  Degrees  to  the  common  Ra¬ 
dius  of  the  Semicircle.  But  if  you  confider 
any  whole  Diameter  which  paffeth  through 
the  Centre  C,  it  is  a  Line  of  verjed  Sines , 
i.  e .  two  Lines  of  Right  Sines  joined  at  their 
Beginning  to  the  fame  common  Radius  of 
the  Semicircle. 

If  therefore  you  have  a  Scale  or  Line 
of  Sines  at  Hand  to  the  fame  Radius  of 
the  Circle,  you  may  meafure  any  Part  of 
thofe  ftrait  Lines,  fetting  one  Foot  of 
the  Compaffes  in  the  Centre  C,  and  ex¬ 
tending  the  other  to  the  Point  propofed, 
then  applying  that  Extent  to  the  beginning 
of  the  Line  of  Sines,  and  obferving  how 
far  it  reaches. 

But  if  you  have  no  Scale  or  Line  of 
Sines  at  hand,  you  may  find  the  Quanti¬ 
ty  of  any  Part  of  the  Semidiameter  by 
the  outward  Limb  or  Semicircle,  and  by 
the  Scale  of  Chords,  according  to  whofe 

3  Radius 
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Radius  the  Semicircle  is  drawn.  The 
Method  of  performing  it  fee  in  Figure 
XXV.  where  the  Quadrant  yxb  is  drawn 
by  the  fame  Radius  as  the  Semicircle  in 
Figure  XXIV.  But  I  chofe  to  make  it  a 
diftind  Figure,  left  the  Lines  fhould  in¬ 
terfere  with  one  another  and  breed  Con- 
fufionj  and  therefore  in  Figure  XXIV,  I 
have  ufed  Capital  Letters,  in  Figure  XXV, 
all  the  Letters  are  fmall. 

Suppofe  I  would  find  how  many  De¬ 
grees  are  contained  in  V  C  which  is  the 
, Sun's  Altitude  at  Eajt  or  Weft .  This  is 
a  Part  of  the  Semidiameter  C  Z :  Suppofe 
therefore  C  Z  to  be  a  whole  Line  of  Sines, 
beginning  to  be  number’d  at  C.  Take 
the  Extent  VC  in  your  Compaffes,  and 
carry  one  Leg  up  in  the  Arch  y  x  till  the 
other  Leg  will  but  juft  touch  the  Diame¬ 
ter  yb,  and  the  Leg  of  the  Compaffes  will 
reft  at  m  wherefore  it  appears  that  CV 
in  Figure  XXIV.  is  the  Sine  of  the  Arch 
yn  in  Figure  XXV.  or  21  Degrees. 

Another  Way  to  perform  it  is  this.  Take 
the  Extent  V  C}  fet  one  Leg  of  the  Com¬ 
paffes  in  y,  and  with  that  Extent  make  a 
blind  or  obfeure  Arch  at  e,  and  by  the 
Edge  of  that  Arch  lay  a  Bmle  from  the 
Centre  b,  and  it  will  find  the  Point  n  in 
the  Limb  (viz.)  21  Degrees. 

By  the  fame  Pradice  you  may  find  any 
.  %  .  Part 
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Part  of  thofe  Lines  which  are  drawn  from 
the  Centre  C,  {viz)  CH,  CE,  CAL 
CZ,  CN,  CO,  all  which  are  whole  Lines 
of  Sines  to  the  common  Radius  of  the 
Quadrant. 

But  as  for  thofe  Lines  in  the  Analem- 
tna  which  are  not  drawn  from  the  Cen¬ 
tre  C,  but  are  drawn  acrofs  fome  other 
Diameter  and  produced  to  the  Limb,  fuch 
as  the  Line  6  D,  the  Line  $  W,  the  Line 
FA,  and  the  Line  FL,  each  of  thefe  are 
to  be  efteemed  as  a  whole  Line  of  Sines 
alfo,  but  to  a  lefs  Radius. 

So  6  ©  in  Figure  XXIV.  is  the  Sine  of 
the  Sun's  Hour  from  6  but  the  Radius  is 
6D,  and  the  Number  of  Degrees  in  6  © 
is  to  be  found  in  this  manner.  Take  the 
Extent  6  D,  or  this  whole  leffer  Radius 
in  your  Compares,  and  fet  it  from  b  to  q 
in  Figure  XXV.  then  take  the  Extent  6  ©, 
and  fetting  one  Foot  of  the  Compafles  in 
q,  make  an  obfcure  Arch  at  0 ,  and  a  Ru¬ 
ler  laid  from  b  the  Centre  by  the  Edge  of 
that  Arch  0  will  find  the  Point  d  in  the 
Limb,  and  fhew  that  dy  is  347  Degrees, 
which  (turned  into  Hours)  is  two  Hours 
17  Minutes  horn  fix,  {viz.)  17  Minutes  pad 
eight  in  the  Morning,  or  43  Minutes  pad 
three  in  the  Afternoon. 

Again  F  ©  in  Figure  XXIV.  is  the  Sine 
of  the  Azimuth  from  Eajl  to  Weft  to  the 

Radius 


lyg  The  firft  ‘Principles  of  Se£t.  20'. 

Radius  FA;  take  therefore  FA  in  your 
Compafles  and  fet  it  from  h  to  p  in  Fi¬ 
gure  XXV.  then  take  the  Extent  F  ©  and 
with  one  Foot  in  p  make  the  ebfcure  Arch 
a ;  by  the  Edge  of  that  Arch  lay  a  Ruler 
from  h  the  Centre,  and  you  will  find  the 
Point  jin  the  Limb,  therefore  y  s  is  the 
Azimuth  from  Eaft  to  Weft ,  that  is,  about 
17  Degrees. 

Note ,  if  you  have  the  Inftrument  called 
a  Sector  at  hand  and  know  how  to  ufe  it, 
you  may  with  great  Eafe  and  Exa&nefs 
find  the  value  of  any  Sine  in  the  An  ale  mm  a, 
whether  it  be  to  a  greater  or  a  leffer  Ra¬ 
dius,  without  thefe  Geometrical  Operati¬ 
ons. 

Problem  XX.  To  find  the  Sun's  T  lace  in 
the  Ecliptick  any  T)ay  in  the  Tear . 

It  is  well  known  that  the  12  Signs  of  the 
Zodiac ,  each  of  which  has  30  Degrees,  con¬ 
tain  in  all  360  Degrees:  And  the  Sun  is 
faid  to  go  thro5  them  all  once  in  12  Months 
or  a  Year.  Therefore  in  a  vulgar  Account, 
and  for  the  Ufe  of  Learners,  we  generally 
fay,  the  Sun  goes  thro5  one  Degree  in  a 
little  more  than  a  Day,  and  thereby  finifhes 
the  360  Degrees  in  365  Days.  But  this  is 
not  the  jufteft  and  moft  accurate  Account 
of  Things :  Let  us  therefore  now  toward 
the  End  of  this  Book,  with  a  little  more 
Exa&nefs  obfcrve,  1.  That 
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1.  That  the  annual  Courfe  which  the  Sun 
appears  to  take  thro*  the  Ecliptick  round 
the  Earth,  is  much  more  properly  and  truly 
afcribed  to  the  Earth's  moving  or  taking 
its  Courfe  round  the  San ;  tho’  the  common 
Appearances  to  our  Eye  are  much  the  fame 
as  if  the  Sun  moved. 

2.  This  annual  Courfe  or  Path  of  the 
Earth  is  not  properly  a  Circle >  but  an  El - 
lipjis  or  Oval  :  And  as  the  Sun  is  fixt  in  one 
of  the  Focus's  of  this  Ellipjis ,  fo  the  fixt 
Stars,  (and  among  them  the  12  Signs)  fur- 
round  and  encompafs  it.  Sec  Fig.  XXXL 
where  the  black  Point  t  is  the  Earth  in  its 
Orbit  moving  round,  and  (v)  the  Sun  near 
the  Middle,  and  the  outward  Circle  of 
Points  is  the  ftarry  Heaven . 

3.  That  Part  of  this  Ellipfis  or  Oval, 
which  the  Earth  traces  in  our  Winter  Half- 
year,  (/.  e.  from  Autumn  to  Spring)  is  near¬ 
er  to  the  Sun  than  the  other  Part  of  it  which 
the  Earth  traces  in  our  Summer  Half-year, 
(/.  <?.  from  Spring  to  Autumn.)  And  as  it 
is  nearer  to  the  Sun,  fo  confcquently  ’tis 
the  fhorter  or  iefler  half,  if  1  may  fo  ex- 
prefs  it.  The  very  Figure  (hews  it  plainly. 

Note ,  by  our  Winter  and  our  Summer  I 
mean  thofe  Seafons  as  they  refped  us  in 
Europe ,  and  in  thefe  Northern  Parts  of  the 
Globe. 

4#  Thence  it  follows  that  the  Sun  appears 
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to  finifh  its  Winter  Half-year  from  Septem¬ 
ber  12th  to  March  10th,  i.  e.  from  £|  by 
V?  to  T  fooner  by  7  or  8  Days  than  it 
does  the  Summer  Half-year,  i.  e .  from  T 
by  S  to  ££  or  from  March  10th  to  Sep¬ 
tember  12th,  which  is  proved  thus:  When 
the  Earth  is  at  t ,  the  Sun  appears  at  Q 
and  'tis  Midfummer .  When  the  Earth  is  at  e 
the  Sun  appears,  at  and  'tis  Autumn . 
When  the  Earth  is  at  0  the  Sun  appears  at 
'V?  and  'tis  Midwinter .  And  when  the 
Earth  is  at  a  the  Sun  appears  at  T  and  'tis 
Spring .  Thus  the  Sun  appears  to  pafs  thro* 
thole  Signs  which  are  juft  oppofite  to  thofe 
which  the  Earth  paffes.  Now  as  the  Earth  is 
longer  in  going  thro3  the  Arc  ate ,  from  ^ 
to  y ,  than  it  is  in  going  thro5  the  Arc 
eoa ,  from  T  to  ££  fo  confequently  the 
Sun  appears  to  pafs  thro'  the  oppofite  Signs 
from  Aries  to  Libra ,  (lower  than  he  does 
from  Libra  to  Aries . 

This  is  proved  alfo  plainly  by  the  Com¬ 
putation  of  Days. 

After  the  Sun  enters  Aries  on  March  10th , 
that  Month  hath  21  Days,  and  after  the  Sun 
enters  Libra  on  September  12th,  that  Month 
hath  18  Days.  Now  let  us  compute. 


March 
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March  — 

21  T 

September  — 

-  I  8 

U"U 

April  — ■ 

3°-> 

Otto  her  — 

-  3  1- 

May  - — 

n? 

November - 

3°^ 

June  — — 

30v  Days 

4 December  — 

-3i ( 

>Days 

July - - 

January  — 

-  3  A 

Auguft — 

3lJ 

February  — 

-28- 

September 

12  ft 

March  — - 

-  IO 

T 

Summer  \ 

[ 8<5  Days 

Winter  — 

179  Days 

5.  Agreeably  hereto  }tis  found  that  in 
the  Winter  Months  (chiefly  from  the  middle 
of  Obiober  to  the  latter  End  of  February ) 
the  Sun  appears  to  move  fomething  more 
than  one  Degree  in  a  Day  :  But  in  the  Sum¬ 
mer  Months  (chiefly  from  the  latter  End  of 
February  to  the  middle  of  Oblober)  the  Sun 
appears  to  move  fomething  lefs  than  one 
Degree  in  a  Day.  This  is  one  Reafon  why 
a  good  Pendulum  Clock  meafures  Time 
more  juftly  than  the  Sun  :  And  ’tis  this  Ir¬ 
regularity  of  the  Sun's  meafuring  Time  that 
makes  the  Tables  of  Equation  of  Time  ne- 
ceflary. 

6.  And  thence  arifes  a  fenfible  Inequality 

between  the  Times  of  the  Sun’s  apparent 
Continuance  in  different  Signs  of  the  Zodi- 
ack:  He  feems  to  tarry  longer  in  thofe  of 
the  Summer,  and  fhorter  in  thofe  of  the 
Winter:  So  that  he  does  not  leave  one 
Sign,  and  enter  another  jufl  in  the  fame 
Proportions  or  Diftances  of  Time  every 
Month,  K  2  y8  This 
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7.  This  occafions  a  little  Variation  of  the 
Declination  of  the  Sun,  and  his  Right  Af- 
cenfion  from  the  Regularity  that  we  might 
exped;  for  they  are  both  derived  from  his 
apparent  Place  in  the  Ecliptick :  And  there¬ 
fore  none  of  them  can  be  found  by  Lear¬ 
ners  with  utmofl:  Exadnefs,  but  in  an  Ephe- 
rneris  or  Tables  which  fhew  the  Sun’s  Place , 
&c.  every  Day  in  the  Year. 

8.  Let  it  be  noted  alfo,  that  the  Leap- 
year  with  its  additional  Day  the  29th  of 
February,  returning  every  4  Years,  forbids  the 
Sun’s  Place  in  the  Ecliptick  to  be  exadly  the 
fame  at  the  fame  Day  and  Hour  of  the  fol¬ 
lowing  Year,  as  it  was  in  the  foregoing;  fo 
that  tho’  you  knew  the  Sun’s  Place,  his  Right 
Afcenfion  and  Declination  for  one  whole 
Year,  that  would  not  ferve  exadly  for  the 
next  Year,  for  the  niceft  Purpofes  of  Aftro- 
nomy. 

9.  Yet  as  in  4  Years  Time  the  Sun  ap-' 
pears  very  nearly  at  the  fame  Place  in  the 
Heavens  again  at  the  fame  Day  and  Hour 
and  Minute  as  before,  fo  a  Table  that  contains 
the  Round  of4  Years  is  afufficient  Diredion 
for  20  Years  to  find  the  Sun’s  Place  for  any 
common  Purpofes :  Provided  always  that  we 
leek  the  Sun's  Place,  Declination  or  Right 
Afcenfion,  for  any  Year  and  Day  in  that 
Year  of  the  Table  that  is  equally  diftant 
from  Leap-year,  whether  it  happen  to  be 

the 
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the  firft,  the  fecond,  or  the  third  after  Leap- 
year,  or  whether  it  be  the  Leap-year  it  felf. 
See  more  of  this  Matter  Sett.  XXL  of  the 
Tables  of ’Declination. 

10.  If  we  would  make  one  fingle  Table 
or  Scale  of  the  Sun's  Entrance  into  the 
Signs  of  the  Zodiacky  or  of  his  Declination 
or  Right  Afcenfion  to  ferve  for  every  Year, 
we  mud  chufe  the  fecond  after  the  Leap- 
year,  becaufe  that  comes  neared  to  the  mean 
or  middle  Courfe  and Diace  of  the  Sun, and  will 
occafton  the  lead  Error  in  any  Operations. 

I  have  therefore  here  fet  down  a  fhort 
Table  of  the  Sun  s  Entrance  into  the  feve- 
rai  Signs,  according  to  the  Account  of  Dar¬ 
ker  §  Ephemeris  for  the  Year  1726,  which 
is  the  fecond  after  Leap-year  5  and  for  Geo¬ 
metrical  Operations  with  a  plane  Scale  and 
Compafs,  it  is  fufficiently  exad  for  20  Years 
to  come. 

Anno  1726,  the  fecond  after  Leap-year. 


March 
April 
May 
June 

July 
Auguft 


Day 


d.  m. 


xo--T“*°  : 

9- (5-o  :  03 
io-I-o  :  01 
1  x-ffi-o :  36 
I2--SV-0  :  12 
I3~TTJ2~o:  5  3 


Sep . 

oa. 

Nov . 
Dec. 
Jan . 
Feb. 


Day 


d.  m, 


1 2-^-0: 05 
x  3--TII— o  :  47 
12-  /-o  :  59 
1  i--Y?-o  :  28 


9  ‘  vvv^  *  O  !  I  & 


8-K-  O  :  3 


It  is  not  poffible  to  form  all  this  irre« 
gular  Variety  of  Times  when  the  Sun  en¬ 
ters  the  feveral  Signs  into  any  Memorial 
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Lines  or  Rhymes  with  any  Exadnefs  and 
Perfpicuity  3  and  therefore  I  have  omitted 
the  Attempt.  Such  a  ftiort  Table  as  this 
may  be  always  carry’d  about  by  any  Per-* 
fon  who  deals  frequently  in  fuch  Operati¬ 
ons  and  Inquiries. 

But  to  give  an  Example  of  the  Pra&ice. 
Suppofe  it  be  enquired,  what  is  the  Sun*s 
Place,  April  25th,  I  find  the  Sun  juft  entered 
into  Taurus  (5  April  the  9th,  then  I  rec¬ 
kon  tis  the  16th  Degree  of  £5  April  25th, 
which  added  to  the  whole  50  Degrees  of 
Aries ,  fhew  the  Sun  to  be  4 6  Degrees  from 
the  Equinoftial  Point  T  on  the  2  5th  of  Aprih 

If  the  1 8tfc  of  November  we  enquire  the 
Sun's  Place,  we  mu  ft  confider  the  Sun  is 
got  59  Minutes  in  /  the  12th  of  Novem¬ 
ber,  that  is,  very  nearly  one  whole  Degreee : 
Therefore  on  the  i8ch  it  is  about  7  Degrees 
in  /,  which  added  to  30  Degrees  of  HJ, 
and  30  Degrees  of  ft,  fhews  the  Sun  on 
the  1 8th  of  November ,  to  be  about  67  De¬ 
grees  from  the  Autumnal  Equinox  or  ft. 

Thus  by  adding  or  fubftrading  as  the  Cafe 
requires,  you  may  find  the  Suns  Place  any 
Day  in  the  Year  :  And  thence  you  may  com¬ 
pute  its  Diftance  from  the  nearefl  Equinocti¬ 
al  Point ,  which  is  of  chief  Ufe  in  Operati¬ 
ons  by  the  Analemma . 

Problem  XXL  The  Ptay  of  the  Month 
being  given,  to  draw  the  Parallel  of  cDe~ 

4  clination 
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clination  for  that  ’Day  without  any  Tables 
or  Scales  of  the  Sun's  Declination . 

This  may  he  done  two  W ays.  The firfi 
Way  is  by  confidering  the  Sun's  Place 
in  the  Ecliptick,  as  April  the  25  th  it  is  4 6 
Degrees  from  the  Equinox  Northward. 
Therefore  in  Figure  XXIV.  after  you  have 
drawn  H  Z  O  the  Meridian,  E  C  the  Equa¬ 
tor,  fet  up  23  £  Degrees  the  Sun’s  greeted 
Declination  from  E  to  M  5  draw  M  C  to 
reprefent  the  Eclipticky  then  take  4 6  De¬ 
grees  from  a  Line  or  Scale  of  Sines  and 
fet  it  from  C  the  Equinoftial  Point  to  K 
in  the  Ecliptick,  through  the  Point  K,  draw 
D  R  parallel  to  E  C  the  Equator.  Thus 
D R  reprefents  the  Suns  Path  that  Day,  and 
(hews  the  Declination  to  be  ED  or  16J. 

Note ,  If  you  have  ne’er  a  Scale  of  Sines 
at  hand,  then  take  the  Chord  or  the  Arc 
of  4 6  Degrees,  fet  it  up  in  the  Limb  from 
H  to  G,  fet  one  Foot  of  the  Compafles  in 
G,  and  take  the  neared  Didancc  to  the 
Line  H  O  or  Diameter,  and  that  Extent  is 
the  Sine  of  4 6d. 

The  other  Way  of  drawing  a  Parallel 
of  Pec!ination>  is  by  feeking  what  is  the 
Meridian  Altitude  for  the  25  th  of  Apr  if 
and  you  will  find  it  to  be  55  Degrees. 
Set  up  therefore  the  Arch  of  53d  from  H 
to  D 5  and  from  the  Point  D  draw  DR  a 
Parallel  to  E  C,  which  (hews  the  Decli * 
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nation  and  Suns  Path  as  before. 

Thus  though  you  have  no  Scales  or  Ta¬ 
bles  of  the  Sun’s  Declination  at  hand,  you 
fee  it  is  poflible  to  find  the  Hour  and  A- 
zimuihy  and  many  other  Aftronomical 
Problems  by  the  Analemma  for  any  Day 
in  the  Year.  But  this  Method  which  I 
proposed  of  performing  them  by  finding  the 
Suns  'Place  in  theEcliptick  by  any  fhort  ge¬ 
neral  Scale  or  Table,  is  liable  to  the  Mis¬ 
take  of  near  Half  a  Degree  fometimes. 

Obferve  here,  if  you  have  by  any  Means 
obtain’d  and  drawn  the  Suns  ‘Path  {viz.) 
D  R  for  any  given  Day,  you  may  find  both 
the  Sun’s  Place  in  the  Ecliptick  and  its 
Right  Afcenfton  by  drawing  C  M  the  Eclip- 
tick.  For  then  CK  will  be  the  Sine  of  the 
Sun's  Place  or  Longitude  to  the  common 
Radius  C  M :  And  6K  will  be  the  Sine  of 
the  Sun’s  Difiance  on  the  Eo[uator  from  the 
nearefi  Equinoctial  Point,  but  the  Radius  is 
6D:  From  hence  you  may  eafily  compute 
its  Right  Afcenfion . 

Note,  Though  the  little  Schemes  and 
Diagrams  which  belong  to  this  Book  are 
fufiicient  tor  a  Dcmonftration  of  the  Truth 
and  Realon  of  thefe  Operations,  yet  if  you 
have  occafion  to  perform  them  in  order 
to  find  the  Hour  or  Azimuth  with  great 
Exacfinefs,  you  muft  have  a  large  flat  Board, 
or  very  itifF  Paftboard  with  white  Paper 

pafted 
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pafted  on  it,  that  you  may  draw  a  Semi¬ 
circle  upon  it  of  9  or  10,  or  rather  12 
Inches  Radius ;  and  the  Lines  rnuft  not 
be  drawn  with  Ink,  nor  with  a  Pencils 
for  they  cannot  be  drawn  fine  enough : 
But  draw  them  only  with  the  Point  of  the 
Compafs;  and  you  muft  obferve  every  Parc 
of  the  Operation  with  the  greateft  Accuracy, 
and  take  the  Sun’s  Place  or  Declination  out 
of  good  Tables :  For  a  little  Error  in  home 
Places  will  make  a  foul  and  large  Miftake  in 
the  final  Anfwer  to  the  Problem, 

Yet  if  the  Sun  be  within  feven  or  eight 
Days  of  either  fide  of  either  Solftice,  you 
may  make  the  Tropic  of  Cancer  or  Capri¬ 
corn  ferve  for  the  Path  of  the  Sun  with¬ 
out  any  fenfible  Error;  for  in  16  Days 
together  at  the  Solflices  its  Declination 
does  not  alter  above  12  or  15  Minutes: 
But  near  the  Equinox  you  mull  be  very 
exa&s  for  the  Declination  alters  greatly  e~ 
very  Day  at  that  Time  of  the  Year. 

There  might  be  al fo  various  Geographi¬ 
cal  Practices  or  Problems  that  relate  to  the 
Earthly  Globe  performed  by  the  Afiiftance 
of  the  Analemma ,  and  feveral  other  Aftro- 
no  mi  cal  Problems  relating  to  the  Sun  and 
to  the  fixt  Stars;  but  fome  of  them  are 
more  troublefome  to  perform ;  and  what  I 
have  already  written  on  this  Subjeft  is  a- 
bundantly  fufficient  to  give  the  Learner  an 

Acquain- 
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Acquaintance  with  the  Nature  and  Reafon 
of  thefe  Lines,  and  the  Operations  that  are 
performed  by  them.  And  for  my  own  Part 
1  muft  confefs,  there  is  nothing  has  contri¬ 
buted  to  eftablifti  ail  the  Ideas  of  the  Doftrine 
of  the  Sphere  in  my  Mind  more  than  a  per- 
feft  Acquaintance  with  the  Analemma . 

Problem  XXIL  How  to  draw  a  Meri¬ 
dian  Line ,  or  a  Line  dir  eft ly  pointing  to 
North  and  South  on  a  Horizontal  Plane 
by  the  Altitude  or  Azimuth  of  the  Sun 
being  given. 

At  the  fame  Time  while  one  Ferfon 
takes  the  Altitude  of  the  Sun  in  order  to 
find  the  Azimuth  from  Noon  by  it,  let 
another  hold  up  a  Thread  and  Plummet 
in  the  Sun- beams  and  mark  any  two  difi 
tant  Points  in  the  Shadow  as  AB,  Figure 
XXVI.  and  then  draw  the  Line  AB:  Sup- 
pofe  the  Azimuth  at  that  Moment  be  found 
to  be  35  Degrees,  draw  the  Line  A  E  at  the 
Angle  of  3  5  Degrees  from  A  B,  and  that 
will  be  a  true  Meridian  Line . 

You  muft  obferve  to  fet  off  the  Angle 
on  the  proper  fide  of  the  Line  of  Shadow 
Eaflward  or  Weflward ,  according  as  you 
make  your  Obfervation  in  the  Morning 
or  in  the  Afternoon. 

Note ,  Where  you  ufe  a  Thread  and 
Plummet ,  remember  that  the  larger  and 

heavier 
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heavier  your  Plummet  is,  the  fteadier  will 
your  Shadow  be,  and  you  will  draw  it 
with  greater  Eafe  and  Exa&nefs. 

In  this  and  the  following  Operations  to 
draw  a  Meridian  Liney  youmuft  befure  that 
your  Plane  be  truly  Level  and  Horizontal , 
or  elfe  your  Performances  will  not  be  true. 

Problem  XXIII.  To  draw  a  Meridian 
Line  on  a  Horizontal  Tlane  by  a  perpendi¬ 
cular  Style.  \ 

Note ,  That  when  I  fpcak  of  a  perpendi¬ 
cular  Style ,  I  mean  either  of  thofe  three 
forts  of  Styles  before  mentioned  in  Pro¬ 
blem  I.  {viz.)  a  ftrait  Needle  fluck  into 
the  Board  perpendicularly  as  Figure  XV.  a 
ftrait  or  crooked  IVyre  ftuck  in  ftoping  at 
random  with  the  perpendicular  Toint  found 
under  the  tip  of  it,  as  Figure  XVI;  or  the 
Brafs  Brifnij  as  Figure  XVII.  For  what  I 
call  a  perpendicular  Style  may  be  apply ’d 
and  afcribed  to  either  of  thefe. 

Make  feveral  parallel  Circles  or  Arches 
as  Figure  XXVII :  In  the  Centre  of  them 
fix  your  perpendicular  Style  N  C.  Mark  in 
the  Morning  what  Point  in  any  Circle  the 
End  of  the  Shadow  touches,  as  A.  In  the 
Afternoon  mark  where  the  End  of  the  Sha¬ 
dow  touches  the  fame  Circle,  as  O :  Di¬ 
vide  the  Arch  AO  juft  in  halves  by  a  Line 
drawn  from  the  Centre,  and  that  Line  C 
M  will  be  a  true  Meridian  Line. 


The 
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The  Reafon  of  this  Pra&ice  is  derived 
hence,  (viz.)  that  the  Sun’s  Altitude  in 
the  Afternoon  is  equal  to  the  Sun's  Alti¬ 
tude  in  the  Morning  when  it  calls  a  Sha¬ 
dow  of  the  fame  Length :  And  at  thofe 
two  Moments  it  is  equally  diftant  from 
the  Point  of  Noon  or  the  South  5  therefore 
a  Line  drawn  exa&ly  in  the  Middle  between 
thefe  two  Points  of  Shadow  mull  be  a  Me¬ 
ridian  Line  or  point  to  the  North  and 
South. 

This  Problem  may  be  performed  by  fix¬ 
ing  your  perpendicular  Style  firll,  and  ob- 
ferving  the  Shadow  A  before  you  make  the 
Circles,  (efpecially  if  you  ufe  the  Brafs 
Prifm ,  or  the  Hoping  Style  with  the  per¬ 
pendicular  Point  under  it)  then  fet  one  Foot 
of  your  CompalTes  in  the  perpendicular 
Point  C,  extend  the  other  to  A,  and  fo 
make  the  Circle. 

If  you  ufe  the  Prifm  fora  Style,  you  may 
mark  a  Line  or  Angle  at  the  Foot  of  it 
where  you  firll  fix  it,  and  place  it  right  again, 
though  you  move  it  never  fo  often. 

It  is  very  convenient  to  mark  three  or 
four  Points  of  Shadow  in  the  Morning, 
and  accordingly  draw  three  or  four  Arches 
or  Circles,  left  the  Sun  fhould  not  happen 
to  Chine,  or  you  fhould  not  happen  to  at¬ 
tend  juft  at  that  Moment  in  the  Afternoon 
when  the  Shadow  touches  that  Circle  on 

which 
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which  you  marked  your  firft  Point  of  Sha¬ 
dow  in  the  Morning. 

If  you  would  be  very  exad  in  this  Ope¬ 
ration  you  fhould  tarry  till  the  Sun  be  gone 
one  Minute  further  JVejlward  in  the  After¬ 
noon,  i.  e .  till  one  Minute  after  the  Shadow 
touches  the  fame  Circle,  and  then  mark  the 
Shadows  becaufe  the  Sun  in  fixHoursTime 
(which  is  one  Quarter  of  a  Day)  is  gone  eaji™ 
ward  on  the  Ecliptick  in  his  Annual  Courfe 
one  Minute  of  Time,  which  is  15  Minutes 
(or  one  Quarter)  of  a  Degree. 

Problem  XXIV.  To  draw  a  Meridian 
Line  on  a  Horizontal  'Plane  by  a  Style  or 
Needle  jet  up  at  random . 

Another  Method  near  akin  to  the  former 
is  this :  Set  up  a  Needle  or  fharp-pointed 
Style  at  random,  as  ND,  in  Fig.  XXVIII, 
Fix  it  very  faft  in  the  Board,  and  obfervc  a 
Point  of  Shadow  in  the  Morning  as  A.  Then 
with  a  Pen  ftuck  on  the  tip  of  the  Style  N 
(without  moving  the  Style)  draw  the  Arch 
A  S  O  :  Mark  the  Point  of  Shadow  O,  in 
the  Afternoon  when  it  touches  that  Arch 
(or  rather  when  it  is  one  Minute  pail  it.) 
Then  draw  the  Line  AO  and  biffed  it,  or 
cut  it  in  halves  by  a  perpendicular  Line  ME, 
which  is  a  true  Meridians 

Note,  in  this  Method  you  have  no 
Trouble  of  fixing  a  Style  perpendicular^ 

4  nor 
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nor  finding  the  Point  diredly  under  it  for 
a  Centre.  Blit  in  this  Method  as  well  as 
in  the  former  it  is  good  to  mark  three  or 
four  Points  of  Shadow  in  the  Morning, 
and  draw  Arches  or  Circles  at  them  all 
for  the  fame  Reafon  as  before. 

Obferve  here,  That  in  thefe  Methods  of 
drawing  a  Meridian  Line  by  the  Shadow 
of  the  tip  of  a  Style,  I  think  it  is  belt  ge¬ 
nerally  to  make  your  Obfervations  between 
eight  and  ten  a  Clock  in  the  Morning,  and 
between  two  and  four  in  the  Afternoon. 
Indeed  in  the  three  Summer  Months  May, 
June  and  July  you  may  perhaps  make  pretty 
good  Obfervations  an  Hour  earlier  in  the 
Morning,  and  later  in  the  Afternoon  5  but 
at  no  time  of  the  Year  fiiould  you  do  it 
within  an  Hour  of  Noon,  nor  when  the 
Sun  is  near  the  Horizon  j  for  near  Noon 
the  Altitude  of  the  Sun  or  the  Length  of 
Shadow  varies  exceeding  little  j  and  when 
the  Sun  is  near  the  Horizon,  the  Point  and 
Bounds  of  the  Shadow  are  not  full  and  firong 
and  diftind,  nor  can  it  be  marked  exadly. 

Therefore  if  in  the  three  Winter  Months 
November ,  December  or  January  you  make 
your  Ohfervation,  you  fhouid  then  do  it 
half  an  Hour  before  or  after  ten  a  Clock 
in  the  Morning,  and  fo  much  before  or  af¬ 
ter  two  in  the  Afternoon  5  for  otherwife  the 
Sun  will  be  either  too  near  Noon,  or  too 
near  the  Horizon.  But 
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But  in  general  it  may  be  advifed  that  the 
Summer  half  Year  is  far  the  belt  for  Ob- 
fervation  of  Shadows  in  order  to  any  Ope¬ 
rations  of  this  Kind, 

Problem  XXV.  To  draw  a  Meridian 
Line  on  an  Equinoctial  Day. 

On  an  Equinoctial  Day  or  very  near 
it  as  the  8th,  9  th,  or  io£h  of  March  5  or  the 
ixth?  12th,  or  13  th  of  September  you  may 
make  a  pretty  true  Meridian  Line  very  ea- 
fily  thus  by  Figure  XXIX. 

Mark  any  two  Points  of  Shadow  as 
AB  from  a  Needle  CD  fet  up  at  random; 
(no  matter  whether  it  be  either  upright  or 
ftrait.)  Let  thofe  two  Shadows  be  at  lead  at 
the  Diftance  of  three  or  four  Hours  from  each 
other,  and  it  is  bed  they  fhould  be  obferved 
one  in  the  Morning  and  the  other  about 
the  fame  Diftance  from  12  in  the  Afternoon  ; 
and  then  draw  the  Line  A  B  which  reprefents 
the  Equinoctial  Line  and  is  the  Path  of  the 
Sun  that  Day :  Crofs  it  any  where  at  right 
Angles,  and  MN,  or  OP,  are  Meridian 
Lines . 

Note,  Tis  bed  to  mark  feveral  Shadows 
that  Day,  as  S,  S,  S ,  and  draw  a  right  Line 
A  S  S  B  by  thofe  which  lie  neareft  in  a 
right  Line,  that  you  may  be  the  more  exa£L 

Problem  XXVI.  To  draw  a  Meridian 
Line  by  a  Toint  of  a  Shadow  at  Noon . 


If 
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If  you  have  an  exad  Dial  to  whofe  Truth 
you  can  truft,  or  a  good  Watch  or  Clock 
fet  exadly  true  by  the  Sun  that  Morning* 
then  watch  the  Moment  of  12  a  Clock  or 
Noon,  and  hold  up  a  Thread  and  Plummet 
againft  the  Sun,  and  mark  the  Line  of  Sha¬ 
dow  on  a  Horizontal  Plane  and  that  will 
be  a  true  Meridian  Line . 

Or  you  may  mark  the  Point  or  Edge  of 
Shadow  by  any  thing  that  hands  truly  per¬ 
pendicular  at  the  Moment  of  12  a  Clock, 
and  draw  a  Meridian  Line  by  it. 

Problem  XXVII.  To  draw  a  Meridian 
Line  by  a  Horizontal  Dial. 

If  you  have  a  Horizontal  Dial  which  is 
not  fattened,  and  if  it  be  made  very  true, 
then  find  the  exaft  Hour  and  Minute  by  a 
Quadrant,  or  any  other  Dial,  &c.  at  any 
time  of  the  Day,  Morning  or  Afternoon  $ 
fet  the  Horizontal  Dial  in  the  Place  you  de- 
fign,  to  the  true  Hour  and  Minute  5  and  the 
Hour  Line  of  12  will  direct  you  to  draw  a 
Meridian . 

Or  if  your  Dial  be  Square,  or  have  any 
fide  exadly  parallel  to  the  Hour  Line  of 
12,  you  may  draw  your  Meridian  Line  by 
that  Side  or  Edge  of  the  DiaL 

Problem  XXVIII.  How  to  transfer  a 
Meridian  Line  from  one  Tlace  to  another . 

There 
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There  are  feveral  Ways  of  doing  this. 

lft  Way.  If  it  be  on  the  fame  Plane,  make 
a  parallel  Line  to  it,  and  that  is  a  true  Me¬ 
ridian. 

IId  Wayy  If  it  be  required  on  a  different 
Plane,  fet  fome  good  Horizontal  Dial  to 
the  true  Hour  and  Minute  by  your  Me¬ 
ridian  Line  on  the  firft  Plane,  then  remove 
it  and  fet  it  to  the  fame  Minute  on  the  fe- 
cond  Plane,  and  by  the  12  a  Clock  Line 
mark  your  new  Meridian . 

Note,  If  the  Sides  or  Edges  of  your  Ho¬ 
rizontal  Dial  are  cut  truly  parallel  to  the 
12  a  Clock  Line,  you  may  draw  a  Meri¬ 
dian  by  them  as  before. 

IIId  Way.  Hold  up  a  Thread  and  Plum¬ 
met  in  the  Sun,  or  fet  up  a  perpendicular 
Style  near  your  Meridian  Line  any  time  of 
the  Day,  and  mark  what  Angle  the  Line 
of  Shadow  makes  with  that  Meridian  Line 
on  your  firft  Plane  5  then  at  the  fame  Mo¬ 
ment,  as  near  as  pollible,  project  a  Line  of 
Shadow  by  the  Thread,  or  another  perpen¬ 
dicular  Style  on  the  new  Plane,  and  fet  off 
the  fame  Angle  from  it  which  will  be  a 
true  Meridian. 

Note ,  Two  Perfons  may  perform  this  bet¬ 
ter  than  one. 

Problem  XXIX.  How  to  draw  a  Line  of 
Eafl  and  Weft  on  a  Horizontal  Tlane . 

O  Where 
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Where  a  Meridian  Line  can  be  drawn, 
make  a  Meridian  Line  firft,  and  then  crofs 
it  at  right  Angles,  which  will  be  a  true 
Line  of  Eaft  and  Weft. 

But  there  are  fome  Windows  in  a  Houfe 
on  which  the  Sun  cannot  fhine  at  Noon  5 
in  fuch  a  Cafe  you  may  draw  a  Line  of 
Eaft  and  Weft  feveral  Ways. 

lft  Way .  You  may  ufe  the  fame  Pradice 
which  Problem  XXII.  direds,  with  this  Dif¬ 
ference,  (viz.)  inftead  of  feeking  the  Sun's 
Azimuth  from  the  South ,  feek  its  Azi¬ 
muth  from  Eaft  and  Weft,  and  by  a  Line 
of  Shadow  from  a  Thread  and  Plummet 
marked  at  the  fame  time,  fet  off  the  Angie 
of  the  Sun’s  Azimuth  from  the  Eaft  in  the 
Morning ,  or  the  Weft  in  the  Afternoon .  A 
common  Obfervation  of  the  Courfe  of  the 
Sun  will  fufficiently  inform  you  on  which 
fide  of  the  Line  of  Shadow  to  fet  your  Angle, 
IId  Way.  You  may  ufe  the  fecond  Method 
of  transferring  a  Meridian  Line  by  a  Hori¬ 
zontal  Dial  with  this  Difference,  ( viz. ) 
inftead  of  ufing  the  12  a  Clock  Hour  Line , 
by  which  a  Meridian  was  to  be  drawn,  ufe 
the  6  a  Clock  Line7  which  will  be  Eaft  and 
Weft  7  for  in  a  Horizontal  Dial  it  (lands  al- 
ways  at  right  Angles  with  the  Meridian . 

IIId  Way .  The  third  Method  of  transfer¬ 
ring  a  Meridian  Line  will  ferve  here  alfo  ^ 
but  with  this  Difference,  (viz.)  fet  off  the 

Comple - 
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Complement  of  the  Angle  which  the  Line  of 
Shadow  makes  with  your  Meridian  Line 
on  the  firft  Plane,  inftead  of  fetting  off 
the  fame  Angle ,  and  obferve  alfo  to  fet  it 
off  on  the  contrary  fide,  that  fo  it  might 
make  a  right  Angle  with  a  Meridian  Line 
if  that  could  have  come  on  the  Plane. 

Problem  XXX.  How  to  life  a  Meridian 
Line. 

The  various  Ufes  of  a  Meridian  Line 
are  thefe. 

lft  Ufe.  A  Meridian  Line  is  neceffary  in 
order  to  draw  an  Horizontal  Dial  on  the 
fame  Plane,  or  to  fix  an  Horizontal  Dial 
true  if  it  be  made  before. 

ild  Ufe.  A  brafs  Horizontal  Dial  may  be 
removed  from  one  Place  to  another  in  fe- 
veral  Rooms  of  the  fame  Houfe  5  and  fhew 
the  Hour  wherefoever  the  Sun  comes,  if 
either  a  Meridian  Line  or  Line  of  Eaft  and 
JVeft  be  drawn  in  every  Window,  by  which 
to  let  an  Horizontal  Dial  true. 

IIId  Ufe.  By  a  Thread  and  Plummet,  or 
any  perpendicular  Pin,  or  Poll  calling  a 
Shadow  precifdy  along  the  Meridian  Lme, 
we  find  the  Hour  of  12,  or  the  Point  of 
Noon,  and  may  fet  a  Watch  or  Clock  ex¬ 
actly  true  any  Day  in  the  Year,  if  we  have 
no  Dial  at  hand, 

IVth  Ufe,  Tis  neceffary  alfo  to  have 

O  z  feme 
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fome  Meridian  Line  in  order  to  find  how 
a  Houfc  or  Wall  ftands  with  regard  to  the 
four  Quarters  of  the  Heavens,  Eaft,  Weft, 
North  or  South,  which  is  called  the  Bear¬ 
ing  of  a  Houfe  or  Wall ,  that  we  may  de¬ 
termine  what  fort  of  upright  Dials  may  be 
fixed  there,  or  what  fort  of  Fruit-Trees  may 
be  planted,  or  which  Fart  of  a  Houfe  or 
Garden  is  moft  expofed  to  the  Sun,  or  to 
the  lharp  Winds. 

Vth  Ufe.  By  obferving  the  Motion  of 
the  Clouds,  or  the  Smoke,  or  a  Vane  or 
Weather-Cock  you  cannot  determine  which 
Way  the  Wind  blows,  but  by  comparing 
it  with  a  Meridian  Line,  or  with  a  Line  of 
Eaft  and  Weft. 

When  once  you  have  got  a  true  Meridi¬ 
an  Line,  and  know  which  is  the  South, 
then  the  oppofite  Point  muft  be  North ; 
and  when  your  Face  is  to  the  North,  the 
Eaft  is  at  your  Right  Hand,  and  the  Weft 
at  your  Left. 

VIth  Ufe.  A  Meridian  Line  will  {hew  the 
Azimuth  of  the  Sun  at  any  time  by  hold¬ 
ing  up  a  Thread  and  Plummet  in  the  Sun 
and  obferving  where  the  Line  of  Shadow 
erodes  it.  Or  the  (harp  fmooth  Edge  of 
an  upright  Style  or  Poft  will  eaft  a  Sha¬ 
dow  acrofs  a  Meridian  Line,  and  fhew  the 
Sun’s  Azimuth. 

Vll!h  Ufe.  If  you  have  a  Meridian  Line 

1  on 
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on  a  Horizontal  Plane,  you  may  draw  a 
Circle  on  that  as  a  Diameter,  and  divide 
it  into  360  Degrees:  Then  let  up  a  fixt  or 
moveable  perpendicular  Style,  and  it  will 
iliew  the  Azimuth  of  the  Sun  at  ail  Honrs. 

VIIIth  life.  A  perpendicular  Style  on  a 
Meridian  Line  will  fhew  the  Sun’s  Meridi¬ 
an  Altitude  by  the  tip  of  the  Shadow  ac¬ 
cording  to  Problem  II.  And  thereby  you 
may  find  the  Latitude  of  any  Place  by  Pro - 
blemV  II. 

IXth  life.  If  you  have  a  broad  fmooth 
Board  with  a  Foot  behind  at  the  Bottom, 
to  make'  it  Hand,  fuch  as  is  defcribed  in 
Prob.  XXIII.  of  the  XIX  Seel,  and  if  it  be 
made  to  Hand  perpendicular  on  a  Horizon¬ 
tal  Plane  by  a  Line  and  Plummet  in  the 
middle  of  it,  you  may  fet  the  Bottom  or 
lower  Edge  of  this  Board  in  the  Meridian 
Line ,  and  by  your  Eye  fixt  at  the  Edge  of 
the  Board  and  projc&ed  along  the  flat  fide, 
you  may  determine  at  Night,  what  Stars 
are  on  the  Meridian  5  and  then  by  the  Globe 
(as  in  Problem  XXX1IL  and  XXXIV.  Sett. 
XIX.)  or  by  an  Inftrument  called  a  Noc¬ 
turnal  you  may  find  the  Hour  of  the  Night* 
or  by  an  eafy  Calculation  as  in  the  XXXIIId 
Problem  of  this  XXth  Section. 

Problem  XXXI.  How  to  know  the  Chief 
Stars ,  and  to  find  the  North  Pole . 

O  3 
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If  you  know  any  one  Star  you  may  find 
out  all  the  reft  by  confidering  firft  fome  of 
the  neareft  Stars  that  lie  round  it,  whether 
they  make  a  Triangle  or  a  Quadrangle,  ftrait 
Lines  or  Curves ,  right  Angles  or  oblique 
Angles  with  the  known  Star.  This  is  eaft- 
ly  done  by  comparing  the  Stars  on  the 
Giobe  (being  rectified  to  the  Hour  of  the 
Night)  with  the'prefent  Face  of  the  Hea¬ 
vens,  and  the  Situations  of  the  Stars  there., 
as  in  Problem  XXXII.  Sell.  XIX. 

And  indeed  Tis  by  this  Method  that  we 
not  only  learn  to  know  the  Stars,  but  even 
fome  Points  in  the  Heavens  where  no  Star 
is.  I  would  infiance  only  in  the  North 
Pole,  which  is  eafily  found,  if  you  firft  learn 
to  know  thole  feven  Stars  which  are  called 
Charles's  Wain,  fee  Figure  XXX.  four  of 
which  in  a  Quadrangle  may  reprefent  a  Cart 
or  Waggon  b,  r,  c,  d ,  and  the  three  others 
reprefen  ting  the  Horfes . 

Note  alio  that  the  Star  a  is  called  A- 
lioth,  d  is  called  Pubbe ,  b  and  r  are  called 
the  two  Guards  or  Pointers,  for  they  point 
direftly  in  a  ftrait  Line  to  the  North  Pole 
p,  which  now  is  near  2%  Degrees  diftant 
from  the  Star  s ,  which  is  called  the  North 
Pole  Star. 

You  may  find  the  North  Pole  alfo  by 
the  Star  Alioth,  from  which  a  ftrait  Line 
drawn  to  the  Pole  Star  s  gees  thro'  the 

Pole 
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Pole  Point  p>  and  leaves  it  at  24  Degrees 
Diftance  from  the  Pole  Star. 

You  may  find  it  alfo  by  the  little  Star  ny 
which  is  the  neareft  Star  to  the  Pole  Star  s% 
for  a  Line  drawn  from  n  to  s  is  the  Hy- 
potenufe  of  a  Right-angled-Triangle,  whole 
right  Angle  is  in  the  Pole  Point  p. 

Problem  XXXII.  To  find  the  Latitude  by 
any  Star  that  is  on  the  North  Meridian . 

It  has  been  already  fhewn  in  the  Xm  Pro¬ 
blem  of  this  Section  how  to  find  the  Lati¬ 
tude  of  a  Place  by  the  Meridian  Altitude  of 
a  Star  on  the  South  Meridian  5  but  the  Me¬ 
thods  of  Performance  on  the  North  Meri¬ 
dian  are  different. 

The  fir  ft  Way  is  this.  Take  the  Altitude 
of  it  when  it  is  upon  the  North  Meridian 
at  5  or  6  or  7  a  Clock  in  the  Winter,  then 
12  Hours  afterwards  take  its  Altitude  again, 
for  it  will  be  on  the  Meridian  on  t  other 
fide  of  the  Pole  5  fubftraft  half  the  Differ¬ 
ence  of  thofe  two  Altitudes  from  the  great- 
eft  Altitude,  and  the  Remainder  is  the  true 
Elevation  of  the  Pole7  or  Latitude  of  the 
Place . 

A  fecond  Way .  Obferve  when  the  Star 
Alioth  comes  to  the  Meridian  tunder  the 
Poles  then  take  the  Height  of  the  Pole  Star, 
and  out  of  it  fubftrad  2;  Degrees  (which  is 
the  Diftance  of  the  Pole  Star  from  the  Pole) 

O  4 
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the  Remainder  will  be  the  true  Elevation  of 
the  Pole,  or  the  Latitude.  The  Reafon  of 
this  Operation  is  evident  by  the  XXXth  Fi¬ 
gure,  for  Alioth  is  on  the  Meridian  under 
the  Pole  juft  when  the  Pole  Star  is  on  the 
Meridian  above  the  Pole. 

Note,  The  Pole  Star  is  upon  the  Meri¬ 
dian  above  the  Pole  juft  at  12  a  Clock  at 
Night  on  the  4th  Day  of  May,  and  under 
the  Meridian  on  the  5th  Day  of  November : 
Fifteen  Days  after  that  it  will  be  upon  the 
Meridian  at  t  i  a  Clock  :  Thirty  Days  af¬ 
ter  at  10  a  Clock :  fo,  that  every  Month  it 
differs  about  two  Hours. 

Problem  XXXIII.  To  find  the  Hour  of 
the  Night  by  the  Stars  which  are  on  the 
Meridian . 

If  you  have  a  Meridian  Line  drawn,  and 
inch  a  Board  as  I  have  deferibed  under  the 
oth  Ufe  of  the  Meridian  Line,  you  may  ex¬ 
actly  find  when  a  Star  is  on  the  Meridian  % 
and  if  you  are  well  acquainted  with  the 
Stars,  wherefoever  you  fet  up  that  Board 
upright  on  a  Meridian  Line,  you  will  fee 
what  Star  is  on  the  Meridian.  Suppofe  Aide - 
bar  an  or  the  Bull’s  Eye  on  the  20th  of  Ja¬ 
nuary  is  on  the  South  Part  of  the  Meridian  5 
then  in  fome  Tables  find  the  Sun’s  and  that 
Star’s  Right  Afcenfion,  add  the  Comple¬ 
ment  of  the  Right  Afcenfion  of  the  Sun 
for  that  Day  {viz,)  3  Hours  6  Minutes  to 

the 


§ea.  20.  Geography  and  Autonomy.  203 

the  Right  Afcenfion  of  the  Star  4  Hours  17 
Minutes,  and  it  makes  7  Hours  23  Minutes 
the  true  Hour  of  the  Afternoon. 

Note,  If  the  Star  be  on  the  North  * Part 
of  the  Meridian,  or  below  the  North  Pole^ 
"tis  juft  the  fame  Practice  as  on  the  South: 
for  when  any  Star  is  on  the  Meridian,  the 
Difference  between  the  Sun’s  R.  A.  and  that 
Star’s  R.  A.  is  the  Suns  true  Hour,  i.  e .  its 
Biftance  from  12  a  Clock  at  Noon  or  Mid¬ 
night  at  which  Time  the  Sun  is  on  the  Me¬ 
ridian  either  South  or  North . 

If  you  have  no  Meridian  Line  drawn  you 
may  find  within  two  or  three  Degrees  what 
Stars  are  on  the  North  Meridian  thus  5  Hold 
up  a  String  and  Plummet  and  project  it  with 
your  Eye  over- right  the  Vole  Star,  or  ra¬ 
ther  the  Vole  Voint,  and  obferve  what  other 
Stars  are  covered  by  it  or  clofe  to  it,  for 
thefe  are  on  or  near  the  Meridian. 

Or  it  may  be  done  with  very  little  Er¬ 
ror  by  handing  upright  and  looking  ftrait 
forward  to  the  Pole  Star,  with  a  Stick,  or 
Staff  between  your  Hands,  then  raife  up  the 
Staff  as  ftrait  as  you  can  over-right  the  Pole, 
and  obferve  what  Stars  it  covers  in  that 
Motion. 

But  thefe  Methods  are  rude,  and  only 
ferve  for  vulgar  Purpofes. 

Problem  XXXIV.  Vo  find  at  what  Hour 
of  any  cDay  a  known  Star  will  come  upon 
the  Meridian,  Sub* 

i  a  //  ■  \ • 
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Subftraft  the  Right  Afcenfion  of  the  Sun 
for  that  Day  from  the  Right  Afcenfion  of 
the  Star,  the  Remainder  fhews  how  many 
Hours  after  Noon  the  Star  will  be  on  the 
Meridian.  Suppofe  I  would  know  at  w  hat 
Hour  the  Great  Bear’s  Guards  or  Pointers 
will  be  on  the  Meridian  on  the  16th  of  A- 
pril ;  (for  they  come  always  to  the  Meridian 
nearly  both  at  once.)  The  Right  Afcenfion 
of  the  Sun  that  Day  is  about  two  Hours  14 
Minutes.  The  Right  Afcenfion  of  thofe 
Stars  is  always  ten  Hours  24  Minutes.  Sub- 
flrafl:  the  Sun’s  R.  A.  from  the  Star’s  R.  A. 
the  Remainder  is  10  Minutes  paft  eight  a 
Clock  at  Night,  and  at  that  Time  will  the 


Pointers  be  on  the  Meridian .  H.  M. 

Right  Afccn.  of  Pointers  is~™~—  10  24 
Right  Afcen,  of  Sun  April  16th  is—  2  14 
Time  of  Night  — — -  8  10 


Note ,  if  the  Sun’s  Right  Afcenfion  be 
greater  than  the  Right  Afcenfion  of  the  Star, 
you  muft  add  24  Hours  to  the  Star’s  Right 
Afcenfion,  and  then  fubftraft  as  before. 

You  may  eafily  find  alfo  what  Day  any 
Star  (fup pole  either  of  the  Pointers )  will  be 
on  the  Meridian  juft  when  the  Sun  is  there, 
{viz.)  at  12  a  Clock.  Find  in  the  Tables 
of  the  Right  Afcenfion  of  the  Sun  what 
Day  that  is  wherein  the  Suns  Right  Afcen¬ 
fion  is  the  fame  (or  very  near  the  fame)  with 
that  Star's,  which  is  tfee  17th  of  Auguft . 

The 

* 
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The  Sun's  Right  Afcenfion  is  10  Hours  2  s 
Minutes,  then  the  Sun  and  Star  are  both  on 
the  Noon  Meridian  at  the  fame  time.  But 
the  Sun’s  Right  Afcenfion  on  the  12*  of 
February  is  22  Hours  25  Minutes.  There¬ 
fore  the  Sun  at  that  time  is  in  the  Noon 
Meridian  when  the  Star  is  in  the  Midnight 
Meridian,  there  being  juft  12  Hours  Diffe¬ 
rence. 

Thence  you  may  reckon  when  the  Star 
will  be  on  the  Meridian  at  any  Time ;  for 
about  1 5  Days  after  it  will  be  on  the  Meri¬ 
dian  at  11  a  Clock,  30  Days  after  at  10  a 
Clock.  So  that  every  Month  it  differs  about 
two  Hours ;  whence  it  comes  to  pafs  that 
in  12  Months  its  Difference  arifing  to  24 
Hours  it  comes  to  be  on  the  Meridian  again 
at  the  fame  Time  with  the  Sun. 

Problem  XXXV.  Having  the  Altitude  of 
any  Star  given  to  find  the  Hour. 

To  perform  this  Problem  you  ftiould 
never  feek  the  Altitude  of  the  Star  when  it 
is  within  an  Hour  or  two  of  the  Meridian, 
becaufe  at  that  Time  the  Altitude  varies  fo 
very  little.  When  you  have  gotten  the 
Altitude,  then  feek  what  is  the  Star’s  Hour , 
that  is,  its  Equatorial  Diftance  *  from  the 
Meridian  at  that  Altitude,  which  may  be 

*  The  Sun  or  Star’s  Horizontal  Diftance  from  the  Meridian 
is  the  Azimuth :  It  is  the  Equatorial  Diftance  from  the  Me¬ 
ridian  which  is  call’d  the  Sun  or  Star’s  Hour, 

done 
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done  by  the  Globe,  or  any  Quadrant ,  or  by 
the  Analemma ,  juft  as  you  would  feck  the 
Sun's  Hour  if  its  Altitude  were  given  :  Af¬ 
ter  this,  feek  the  Difference  between  the 
Sun's  Right  Afcenfion  for  that  Day  and  the 
Stars  Right  Afcenfion,  and  by  comparing 
this  Difference  with  the  Star's  Hour  you  will 
find  the  true  Hour  of  the  Night. 

Note,  This  Method  of  Operation  tho'  it 
be  true  in  Theory,  yet  'tis  tedious  and  very 
troublefome  in  Practice.  The  moft  ufual 
Ways  therefore  of  finding  the  Hour  of  the 
Night  by  the  Stars  (whether  they  are  on  the 
Meridian  or  not)  is  by  making  ufe  of  a 
large  Globe,  or  the  Inftrument  called  a  Noc¬ 
turnal  wherein  the  moft  remarkable  Stars 
are  fixt  in  their  proper  Degrees  of  Declina¬ 
tion  and  Right  Afcenfion :  and  their  Rela¬ 
tion  to  the  Suns  Place  in  the  Ecliptick  and 
to  his  Right  Afcenfion  every  Day  in  the  Year 
being  fo  obvious  makes  the  Operation  of  find¬ 
ing  the  true  Flour  very  eafy  and  pleafant. 


SECT.  XXL 

Tables  of  the  Suds  declination,  and  of  the 
declination  and  Right  Afcenfion  of  fe¬ 
deral  remarkable  fixed  Stars ,  together  with 
fame  Account  how  they  are  to  be  ufed . 

^HE  Refolution  of  fome  of  the  Aftro - 
nomical  Problems  by  Geometrical 

Opera- 


Sect.  2 1 Geography  and  Aftrowmf.  207 

Operations  on  the  Analemma  requires  the 
Knowledge  of  the  true  Place  of  the  Sun, 
his  Right  Afcenfion ,  or  his  ‘Declination  at 
any  given  Day  of  the  Year.  But  fince  the 
Knowledge  of  his  Declination  is  of  moll 
eafy  and  convenient  Ufe  herein,  and  fince 
his  true  Place  in  the  Ecliptick  as  well  as 
his  Right  Afcenfion  may  be  nearly  found 
Geometrically  when  his  Declination  is  gi¬ 
ven,  (except  when  near  the  Solftices)  I  have 
not  been  at  the  Pains  to  draw  out  particu¬ 
lar  Tables  of  the  Suns  Place  and  Right 
Afcenfion ,  but  contented  my  felf  with  Tables 
of  Declination .  Thefe  are  fufficient  for  a 
young  Learner’s  Practice  in  his  firft  Rudi¬ 
ments  of  Aflronomy .  Thole  who  make  a 
further  Progrefs  in  this  Science  and  would 
attain  greater  Exaftnefs,  mull  feek  more 
particular  Tables  relating  to  the  Sun  in  0- 
ther  larger  Treatifcs. 

Here  let  thefe  few  Things  be  obfcrved. 

I.  Thefe  Tables  fhew  the  Declination  of 
the  Sun  each  Day  at  Noon ;  for  lis  then 
that  the  AJlronomers  Day  begins.  If  you 
would  therefore  know  the  Sun’s  Declina¬ 
tion,  fuppofe  at  fix  a  Clock  in  the  Morn¬ 
ing  of  any  given  Day,  you  mull  compare 
the  Declination  for  that  Day  with  the  Sun's 
Declination  the  foregoing  Day,  and  make  a 
proportionable  Allowance,  (viz.)  three 
fourth  Parts  of  the  Difference  of  thofe 

two 
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two  Declinations.  If  at  fix  in  the  After¬ 
noon,  you  muft  compare  it  with  the  fol¬ 
lowing  Day,  and  allow  in  the  fame  man¬ 
ner  one  fourth  Part. 

II.  Thefe  Tables  arc  fitted  for  the  Me¬ 
ridian  of  London .  If  you  would  know 
therefore  ithe  Sun’s  Declination  the  fame 
Day  at  Neon  at  Tort-Royal  in  Jamaica , 
you  muft  confider  the  Difference  of  Longi¬ 
tude.  Now  that  Place  being  about  75  De¬ 
grees  Weftward  from  Lotidon ,  that  is,  five 
Hours  later  in  Time,  his  but  feven  a  Clock 
in  the  Morning  there  when  ’tis  Noon  at 
London:  And  you  muft  make  a  proporti¬ 
onable  Allowance  for  the  Difference  of 
the  Sun’s  Declination  by  comparing  it  with 
that  of  the  foregoing  Day.  If  that  Place  had 
the  fame  Longitude  Eaftward  from  London , 
it  would  be  five  a  Clock  in  the  Afternoon 
there  >  and  then  you  muft  compare  the  Suns 
prefent  Declination  with  that  of  the  Day 
following,  and  make  Allowance  for  the  five 
Hours,  i.  e .  almoft  %  of  the  Difference  of 
the  two  Declinations.  But  if  you  would 
know  the  Sun’s  Declination  at  any  Place 
and  at  any  Hour  of  the  Day  at  that  Place  $ 
find  what  Hour  his  at  London  at  the  given 
Hour  at  that  Place,  and  find  the  Declination 
of  the  Sun  for  that  Hour  at  London  by  Note 
the  firft. 

Note,  Thefe  Allowances  muft  be  added 

or 
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or  fubftraEted  according  as  the  Sun's  Decli¬ 
nation  is  increasing  or  decreafwg . 

Yet  in  any  of  thefe  Geometrical  Opera¬ 
tions  the  Difference  of  the  Suns  Declina¬ 
tion  at  other  Hours  of  the  Day  or  at  other 
Places  of  the  World  is  fo  exceeding  fmall 
that  it  is  not  fufficient  to  make  any  remark¬ 
able  Alterations,  except  when  the  Sun  is 
near  the  Equinoxes  5  and  then  there  may  be 
fome  Allowances  made  for  it  in  the  manner 
I  have  defcribed  5  nor  even  then  is  there  any 
need  of  any  fuch  Allowances  except  in  Places 
which  differ  from  London  near  5  or  6  Hours 
in  Longitude. 

III.  Let  it  be  noted  alfo,  that  as  the  Place 
of  the  Sun ,  fo  confequently  his  Declinati¬ 
on  and  Right  Afcenfon  for  every  Day  do 
vary  fomething  every  Year  by  Reafon  of  the 
odd  five  Hours  and  forty  nine  Minutes  over 
and  above  365  Days,  of  which  the  Solar 
Year  confifts.  Therefore  it  was  proper  to 
reprefent  the  Sun's  Declination  every  Day 
for  four  Tears  together,  (viz.)  the  three 
Years  before  Leap-Tear  and  the  Leap-Tear 
itfelf.  For  in  the  Circuit  of  thofe  four  Years 
the  Sun  returns  very  nearly  to  the  fame 
Declination  again  on  the  fame  Day  of  the 
Yean,  becaufe  thofe  odd  five  Hours  and  49 
Minutes  do  in  four  Years  time  make  up  24 
Hours,  or  a  whole  Day  (wanting  but  four 
times  eleven,  i,  e.  44  Minutes  5)  which  Day 
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is  fuper-added  to  the  Leap-Year  and  makes  the 
29th  of  February ,  as  hath  been  faid  before. 

It  is  true  that  in  a  confiderable  Length 
of  Time  thefe  Tables  will  want  further  Cor¬ 
rection,  becaufe  of  thofe  44  Minutes  which 
are  really  wanting  to  make  up  the  fuper- 
added  Day  in  the  Leap-Year.  But  thefe 
Tables  will  ferve  fufficiently  for  any  com¬ 
mon  Operations  for  forty  or  fifty  Years  to 
come,  provided  you  always  confult  that 
Table  which  is  applicable  to  the  current 
Year,  whether  it  be  a  Leap-Tear,  or  the  firft, 
the  fecond  or  the  third  Year  after  it. 

IV.  Obferve  alfo  thefe  Tables  of  the  Sun's 
Declination  are  fometimes  reduced  (as  it 
were )  to  one Jingle  Scale.  And  for  this  Pur- 
pofe  Men  generally  choofe  the  Table  of 
Declination  tor  the  Second  after  Leap-Tear , 
and  this  is  called  the  Mean  Declination, 
that  is,  the  Middle  between  the  two  Leap 
Tears.  This  is  that  Account  of  the  Suns 
Tlace  and  Declination ,  &c.  which  is  made 
to  be  reprefented  on  all  Mathematical  In- 
ftruments,  (viz.)  Globes,  ffiiadrants,  Tro- 
jellions  of  the  Sphere ,  and  graduated  Scales 
&c.  and  this  ferves  for  fuch  common  Geo¬ 
metrical  Pra&ices  in  Aftronomy  without  any 
very  remarkable  Error. 

Concerning  the  Table  of  the  fixed  Stars, 
let  it  be  remembered  that  they  move  (low¬ 
ly  round  the  Globe  Eaftward  in  Circles  pa¬ 
rallel 
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rallel  to  the  Ecliptick,  and  therefore  they 
increafe  their  Longitude  jo  Seconds  of  a 
Minute  every  Year,  that  is,  one  Degree  in 
feventy  two  Years.  But  their  Latitude  ne¬ 
ver  alters,  becaufe  they  always  keep  at  the 
fame  Diftance  from  the  Ecliptick. 

Let  it  be  noted  alfo,  that  this  flow  Mo¬ 
tion  Of  the  fixed  Stars  caufes  their  Decli¬ 
nation  and  their  Eight  Afcengion  to  vary 
(though  very  little)  every  Year.  Their  Right 
Afcenjion  necelfarily  changes  becaufe  their 
Longitude  changes,  though  not  cxadly  in 
the  fame  Quantity.  And  though  their  La¬ 
titude  never  alters,  becaufe  Latitude  is  their 
Diftance  from  the  Ecliptick ,  yet  their  De¬ 
clination  muft  alter  a  little,  becaufe  ’tis  their 
Diftance  from  the  Equator.  But  the  Tables 
of  their  Right  Afcenfion  which  I  have  here 
exhibited  will  ferve  for  any  common  Prac¬ 
tices  for  at  leaft  twenty  Years  to  come,  and 
their  TTechnation  for  near  50  Years,  with¬ 
out  any  fenfible  Error  in  fuch  Aftronoraical 
Effays  as  thefe. 

It  may  be  proper  here  to  give  Notice  to 
Learners ,  that  the  fame  Stars  may  have 
North  Latitude  and  South  Declination ;  fuch 
are  all  thofe  that  lye  between  the  Equator 
and  the  Southern  half  of  the  Ecliptick  • 
But  all  thofe  Stars  which  lye  between  the 
Equa.tor  and  the  Northern  half  of  the  E- 
cliptick,  have  South  Latitude  and  North 
Declination.  P  A  Table 
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A  Table  of  the  Surfs  Declination  for  the  Tear 
172,5*3  being  the  Firfi  after  Leap-Tear . 
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Table  of  the  Sun's  Declination  for  the  Tear 
1725,  being  the  Fir  ft  after  Leap-Year* 
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utio  The  fir  ft  Principles  of  Sed.  21] 

A  Table  of  the  Right  Afcenfion  and  Declination 
of  fome  of  the  moft  noted  among  the  fixed  Stars 
for  the  Tear  tjz6« 


The  Nam£s  of  the  Stars. 

Magni. 

1 

Right 

Afcen. 

Decli. 

N,  orS. 

Scheder  in  CaJfiopea' s  Breaft 
The  Bright  Star  of  Aries  — 
Mandibula  or  Mencar  the  1 
Whale’s  Jaw  5 

Algol  in  the  Head  of  Medufa 
Aldebaran ,  the  Bull’s  Eye—* 
Capellay  the  Goat-Star  — 
Kegel,  the  bright  Foot  of  2 
Orion  5 

Orion's  preceding  Shoulder 
Middlemoft  in  Orion's  Girdle 
Laft  in  Orion's  Girdle 
Orion's  following  Shoulder— 

Syriusy  the  Dog-Star - 

Cafior's  Head,  i.  e.  the  Nor-  ? 

thermoft  T win  5 

Procyon ,  or  the  little  Dog-  ^ 
Star  3 

Hydra's  Heart  —  - 

Regulusy  the  Lion’s  Heart  — 

Deneby  the  Lion’s  Tail - 

Firft  in  the  great  Bear's  Tail 
Vindemiatrixy  Virgin’s  7 

North  Wing  5 

Virgin's  Spike  - - »  — 

Middlemoft  in  the  great  1 
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Se&.  2 1 .  Geography  and  Aftronomy. 


The  Names  of  the  Stars. 


Ant  ares ,  the  Scorpion’s  Heart 

Serpentarius’s  Head  - - 

Dragons  Head  - - ■ - 

Lucida  Lyra,  in  the  Harp 

Eagle  or  Fultur’s  Heart - 

A  ruinous'*  $  Hand  — — —  — 
Fomahant ,  the  Southern  2 
Fifties  Mouth  S 

Scheat ,  in  the  flying  Horfe’s  2 
Shoulder  5 

Marchab ,  in  the  flying  2 
Horfe’s  Neck  \ 
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P 

crq 


Andromeda’s  Head  — 
Algenib ,  in  the  flying 
Horfe’s  Wing  called  alfo 

H/#  Eegaji _  3 
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Right 
5.  Afcen. 
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Note,  In  this  Second  Edition  I  have 


made  very  few  Additions  but  what  up¬ 
on  a  review  I  faw  neceffary  to  explain 
my  own  Expreffions :  Except  only  in 
<Prob.  XX.  of  the  XXth  Sett,  where  I  have 
left  out  thofe  antiquated  Rhymes  by 
which  it  was  impofiibie  to  fix  the  Sun's 
Place  with  any  Exadnefs:  And  inftead 
of  them  have  given  a  juft  and  intelligi¬ 
ble  account  of  the  Sun’s  apparent  Moti¬ 
on  thro'  the  12  Signs,  with  fo  unequal 
a  Time  of  Continuance  in  each  of  them, 
together  with  a  ftiort  Table  of  the  Days 
when  the  Sun  enters  into  each  Sign,  a^i 
here  at  the  end  of  the  Book  fome  con¬ 


tra&edTablesof  the  Sun’s  Right  Afcenfion. 

Tables 


222  The  jirfl  Principles  of  Sed.  21, 

Tables  of  the  Sun's  Right  Afcenfion  for  every 
tenth  Day  of  the  Hears  ijif,  172.6,  1717, 

1 728.  The  Sun's  Right  Afcenfion  for  all  the 
intermediate  Days  may  be  nearly  computed  by 
allowing  about  four  Minutes  of  an  Hour ,  i.  e. 
one  Degree  for  every  Day. 
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